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REPORT  ON  THE  COMPREHENSIVE  SURVEY 
OF  THE 

WATER  RESOURCES  OF  THE  DELAWARE  RIVER  BASIN 


APPENDIX  A - HISTORY  OF  INVESTIGATION 


I INTRODUCTION 

1.  This  appendix  contains  a chronological  history  of  the  in- 
vestigations and  reviews  made  as  a part  of  the  comprehensive  survey 
of  the  water  resources  of  the  Delaware  River  basin  and  the  prepara- 
tion of  the  report  thereon.  It  has  been  subdivided  into  four  parts 
as  follows: 

I Introduction 

II  Early  Study  Period,  1950-1955 
III  Formative  Period  of  Investigation  1955-1956 
IV  Study  and  Review  Period  1956-1960 

Each  of  these  parts  is  treated  separately  although  there  is  some 
overlapping  of  occurrences  listed  chronologically  in  each.  Auth- 
orizing resolutions,  directives  from  higher  authority,  procedural 
plan  of  survey,  summaries  of  public  hearings  and  of  major  reports 
by  other  agencies,  as  well  as  other  documents  of  particular  sig- 
nificance, are  included  as  exhibits  to  this  appendix  to  provide 
for  ready  reference  to  these  important  collateral  items. 

II  CHRONOLOGICAL  HISTORY  - 
EARLY  STUDY  PERIOD  - 1950-1955 

2.  This  chronological  summary  of  the  principal  events  leading 
up  to  this  comprehensive  investigation,  and  during  its  progress  is 
included  to  show  the  sequence  in  which  various  important  phases  of 
the  investigation  were  undertaken  and  completed.  Many  minor  events 
occurred  that  contributed  also  to  the  success  of  the  undertaking 
but  have  been  omitted  due  to  need  for  brevity.  Those  that  follow 
are  believed  to  present  a fair  picture  of  the  progress  of  this  in- 
vestigation. The  Early  Study  Period  includes  the  time  interval  from 
the  adoption  of  the  first  resolution  requesting  the  study  on  13 
April  1950  by  the  Committee  on  Public  Works  of  the  United  States 
Senate,  to  the  great  flood  of  18  August  1955.  The  following  major 
events  occurred  during  this  period. 

a.  13  April  1950.  The  Committee  on  Public  Works,  United 
States  Senate,  adopted  the  first  of  the  several  resolutions  that 
authorized  this  investigation.  This  resolution  requested  the  Board 
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of  Engineers  for  Rivers  and  Harbors  to  review  the  so-called  "308 
report"  for  Delaware  River  contained  in  House  Document  179,  73d 
Congress,  2d  Session,  as  well  as  reports  supplemental  thereto.  The 
object  of  the  review  was  to  determine  whether  any  modifications  in 
the  recommendations  of  the  "308"  report  were  advisable  at  the  time 
of  the  review.  The  full  text  of  this  resolution  is  shown  in  EXHIBIT 
A of  this  appendix. 

b.  19  July  1950.  A public  hearing  was  held  in  Philadel- 
phia, Pennsylvania,  by  the  District  Engineer,  V . S.  Army  Engineer 
District,  Philadelphia,  to  determine  the  views  and  desires  of  local 
interests  in  regard  to  the  recommendations  in  House  Document  No. 

179,  73d  Congress,  2d  Session.  A digest  of  the  hearing  proceedings 
is  contained  in  EXHIBIT  B of  this  appendix. 

£,  11  September  1950.  The  Interstate  Commission  on  the 

Delaware  River  Basin  (INCODEL)  adopted  a report  entitled  "Utiliza- 
tion of  the  Waters  of  the  Delaware  River  Bain"  at  its  annual  meet- 
ing. The  report  was  prepared  by  Malcolm  Pirnie,  Engineers,  New 
York  City,  and  Albright  & Friel,  Inc.,  Philadelphia,  which  had  been 
retained  by  the  Commission  to  make  an  investigation  of  the  Delaware 
River  basin  and  a study  on  equitable  distribution  of  its  waters.  On 
the  basis  of  that  report,  a summary  of  which  is  contained  in  EXHIBIT 
C,  INCODEL  recommended  that  a basin  water  commission  be  established, 
by  the  four  states  concerned,  with  powers  to  plan,  finance,  con- 
struct and  operate  the  recommended  integrated  water  project,  and 
that  it  be  authorized  to  sell  water  service  capacity  and  to  receive 
supporting  funds  from  the  states. 

ci.  2 June  1951.  The  State  of  Delaware  adopted  an  act  to 
establish  a Delaware  River  Basin  Water  Commission  contingent  upon 
the  States  of  New  Jersey  and  New  York  and  the  Commonwealth  of  Penn- 
sylvania passing  substantially  similar  acts. 

e.  25  June  1951.  The  New  Jersey  legislature  passed  an 
act  "substantially  similar"  to  that  of  Delaware  contains  a proviso 
that  it  would  not  become  effective  until  the  State  of  New  York  and 
the  Commonwealth  of  Pennsylvania  had  passed  similar  acts. 

_f.  June  1951 . The  Governor  of  Pennsylvania  appointed  a 
Pennsylvania  Water  Resources  Committee  to  study  the  report  on  "Util- 
ization of  the  Waters  of  the  Delaware  River  Basin,"  adopted  on  11 
September  1950  by  the  Interstate  Commission  on  the  Delaware  River 
Basin.  This  committee  was  headed  by  Albert  M.  Greenfield,  as  chair- 
man, and  included  eight  leading  citizens  of  the  Delaware  Valley  area. 


15  August  1952.  The  Governor  of  New  York  approved  an 
act  to  establish  the  Delaware  River  Basin  Water  Commission. 


h.  6 February  1953.  The  Pennsylvania  Water  Resources 
Committee  submitted  its  report  to  the  Governor  and  recommended  that 
Pennsylvania  not  become  a party  to  the  INCODEL  Plan,  but  that  it  co- 
operate with  New  Jersey  in  the  construction  of  Wallpack  Bend  Reser- 
voir when  the  need  for  additional  upland  water  supplies  arises.  The 
Committee  also  outlined  a plan  for  development  of  the  water  resources 
of  that  portion  of  the  Delaware  River  watershed  lying  in  Pennsylvania. 
A summary  of  that  report  is  contained  in  EXHIBIT  C.  No  action  was 
taken  on  the  Committee's  report,  except  that  a bill  introduced  in  the 
Pennsylvania  House  of  Representatives  on  11  May  1953  to  accept  the 
INCODEL  Plan  was  not  passed.  The  INCODEL  Plan,  therefore,  could  not 
be  implemented  by  the  other  three  States  under  the  terms  of  their  en- 
acted legislation. 

i_.  30  December  1953.  The  New  Jersey  Legislature  passed 

Bill  No.  383,  which  permits  Pennsylvania  to  construct  Wallpack  Bend 
Dam  on  Delaware  River  without  further  New  Jersey  legislative  action. 

It  also  permits  New  Jersey  to  participate  up  to  30  percent  in  the 
cost  of  this  project  and  to  receive  30  percent  of  the  water  stored 
in  and  released  from  this  reservoir. 

j.  7 June  1954.  The  United  States  Supreme  Court  accepted 
the  report  of  the  Special  Master  and  issued  an  amended  decree  cover- 
ing the  diversion  of  water  from  the  Delaware  River  watershed  for  New 
York  City  water  supply.  This  decree  authorizes  New  York  City  to 
divert  800  million  gallons  of  water  per  day  from  the  watershed  after 
completion  of  its  water  supply  plan.  It  sets  up  special  provisions 
for  releases  of  water  during  low- flow  periods  and  the  controls  for 
making  these  releases.  It  also  permits  the  State  of  New  Jersey  to 
divert  100  million  gallons  per  day  from  the  watershed  without  com- 
pensating storage.  After  compensating  storage  has  been  provided  by 
New  Jersey  in  the  Delaware  River  watershed,  that  State  may  divert 
additional  amounts  of  water  except  in  July,  August,  September  and 
October  of  any  year  when  diversion  will  still  be  limited  to  100  mil- 
lion gallons  per  day.  This  amended  decree  is  shown  in  EXHIBIT  D- 

k.  January  1955.  The  New  Jersey  Assembly,  by  Joint  Resolu- 
tion No.  4,  created  the  Legislative  Commission  on  Water  Supply  of  the 
State  of  New  Jersey  for  the  purpose  of  studying  the  water  resources 
of  the  State  and  recommending  to  the  Legislature  steps  that  should  be 
taken  to  ensure  an  adequate  water  supply  for  the  immediate  and  more 
distant  future.  On  3 May  1955  the  Commission  engaged  the  firm  of 
Tippetts-Abbett-McCarthy-Stratton,  Engineers,  of  New  York  City,  to 
investigate  and  prepare  a report  on  the  development  of  New  Jersey's 
water  resources.  This  firm  presented  its  preliminary  report  on  15 
July  and  its  final  report  on  31  December  1955.  A summary  of  the 
portions  of  that  report  pertaining  to  the  Delaware  River  basin  is 
contained  in  EXHIBIT  C. 


A-3 


- 


r 


_1.  25  May  1955.  The  Department  of  Forests  and  Waters  of 

Pennsylvania  secured  the  services  of  Albright  & Friel , Inc.,  to  re- 
view the  Wallpack  Bend  project  as  proposed  in  the  1950  INCODEL  Plan, 
and  to  prepare  an  estimate  of  cost  to  reflect  1955  prices.  The  re- 
port, dated  1 September  1955,  was  submitted  to  the  Pennsylvania  De- 
partment of  Forests  and  Waters  and  contained  an  estimated  cost  of 
about  $70,450,000  for  this  project.  A summary  of  that  report  is 
contained  in  EXHIBIT  C. 

m.  30  June  1955  The  Governor  of  Pennsylvania  signed  Act 
No.  69  which  authorizes  Pennsylvania  to  construct  the  Wallpack  Bend 
Reservoir  with  New  Jersey  participating  in  accordance  with  provi- 
sions of  New  Jersey  Bill  No.  383  approved  30  December  1953. 

n.  7 July  1955.  A tentative  report  of  preliminary  exam- 
ination scope  prepared  by  the  District  Engineer,  U.  S.  Army  Engineer 
District,  Philadelphia,  pursuant  to  the  resolution  adopted  13  April 
1950  was  forwarded  by  the  Division  Engineer,  U.  S.  Army  Engineer 
Division,  North  Atlantic,  to  the  Chief  of  Engineers. 

o.  19  July  1955.  The  Governor  of  Pennsylvania  sent  let- 
ters to  the  Governors  of  New  Jersey,  New  York  and  Delaware,  and  to 
the  Mayors  of  Philadelphia  and  New  York  City  proposing  that  a com- 
mission be  formed,  composed  of  representatives  of  the  four  states 
and  the  two  cities,  to  undertake  a joint  survey  of  the  water  resource 
problems  of  the  Delaware  River  basin. 

Ill  CHRONOLOGICAL  HISTORY  - 
FORMATIVE  PERIOD  OF  INVESTIGATION  - 1955-1956 

3.  In  July  1955  the  Governors  and  Mayors  agreed  to  form  such  a 
commission  composed  of  one  appointee  named  by  each  of  them.  However, 
before  such  an  agency  could  be  formed,  disaster  struck  the  Delaware 
River  basin.  This  came  in  the  form  of  hurricane  "Diane"  that  struck 
the  valley  on  18  August  1955  and  the  ensuing  flood  that  lasted  essen- 
tially two  days.  "Diane"  had  been  preceded  about  a week  earlier  by 
another  hurricane,  called  "Connie",  that  had  produced  copious  rain- 
fall over  most  of  the  Delaware  watershed.  However,  "Connie"  occurred 
at  the  end  of  a minor  drought  period,  and  while  it  saturated  the  sur- 
face of  the  basin,  no  appreciable  floods  resulted.  Before  the  basin 
could  dry  out,  hurricane  "Diane"  struck.  Very  heavy  floods  resulted, 
particularly  in  the  Pocono  Mountains  area.  These  floods  claimed  100 
lives  and  caused  damage  estimated  in  excess  of  $100,000,000  in  the 
Delaware  basin. 

4.  Prompt  action  was  taken  for  relief  operations  in  the  Dela- 
ware River  basin.  On  20  August  1955  the  President  of  the  United 
States  declared  the  regions  affected  by  floods  caused  by  "Diane"  to 
be  major  disaster  areas.  He  directed  that  the  Federal  Civil  Defense 
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Administration  initiate  emergency  flood  relief  measures  immediately. 
On  23  August  the  Corps  of  Engineers  was  designated  to  serve  as  engin- 
eers for  the  Federal  Civil  Defense  Administration  and  the  relief 
work  was  designated  "Operation  Noah  " Emergency  operations  were  in 
progress  for  several  weeks  and  the  emergency  costs  resulting  from 
this  flood  were  about  six  and  a quarter  million  dollars.  The  oc- 
currence of  this  flood  marked  the  end  of  the  early  study  period  de- 
scribed above,  and  the  beginning  of  a new  period  in  this  investiga- 
tion in  which  the  water  resources  situation  in  the  Delaware  River 
basin  was  reviewed  and  plans  were  formulated  for  the  investigations 
and  studies  required  for  the  preparation  of  a comprehensive  plan 
and  report  on  the  basin's  water  resources. 

a.  22  August  1955.  The  Chief  of  Engineers  returned  to 
the  Division  Engineer  the  tentative  report  of  preliminary  examina- 
tion scope,  forwarded  on  7 July  1955,  for  reconsideration  in  view 
of  the  recent  floods.. 

b.  14  September  1955.  The  Senate  Public  Works  Committee 
also  reacted  to  this  disaster  in  the  Delaware  River  basin,  and  on 
this  date  adopted  the  first  of  several  resolutions  calling  for  new 
investigations  and  further  review  of  prior  reports.  This  resolu- 
tion, which  is  contained  in  EXHIBIT  A,  requested  the  Board  of  Eng- 
ineers for  Rivers  and  Harbors  to  review  previous  reports  on  the 
Delaware  River,  covering  the  area  affected  by  the  hurricane  flood 
of  August  1955,  to  determine  the  need  for  modification  of  prior 
recommendations  and  the  advisability  of  adopting  further  improve- 
ments for  flood  control  and  allied  purposes. 

£..  14  October  1955.  Steps  were  taken  to  survey  the  dam- 

age and  compile  a field  estimate  of  the  damage  caused  by  the  August 
flood.  To  make  the  required  damage  survey  a contract  was  negotiated 
and  signed  on  this  date,  with  a consulting  engineer  firm  to  do  this 
work.  The  date  of  completion  of  the  contract  was  fixed  as  31  Decem- 
ber 1955. 


ci.  14  November  1955.  A third  resolution  was  adopted  by 
the  Senate  Committee  on  Public  Works  on  this  date.  This  resolu- 
tion requested  that  a review  of  previous  reports  be  made  to  determine 
the  feasibility  of  flood  protective  measures  in  the  New  York  area  of 
the  Delaware  River  watershed.  This  resolution  is  contained  in  EXHIBIT 
A. 


e.  December  1955.  The  Governors  of  Delaware,  New  York, 

New  Jersey  and  Pennsylvania,  and  the  Mayors  of  Philadelphia  and  New 
York  City  selected  representatives  to  form  the  Delaware  River  Basin 
Survey  Commission,  as  suggested  earlier  by  the  Governor  of  Pennsyl- 
vania. In  the  meantime,  the  effects  of  the  August  1955  flood  had 
resulted  in  the  Senate  Committee  on  Public  Works  requesting  the  Board 
of  Engineers  for  Rivers  and  Harbors  to  make  a survey  of  the  water 
resources  of  the  Delaware  River  basin,  similar  to  that  contemplated 
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by  the  Governors  and  Mayors.  This  development  required  the  revising 
of  the  objectives  of  the  Delaware  River  Basin  Survey  Commission.  This 
was  done  at  the  first  meeting  of  this  Commission  in  March  1956. 

f.  January  1956.  Four  public  hearings  were  held  during 

this  month  by  the  District  Engineer,  U.  S.  Army  Engineer  District,  Phil- 
adelphia, to  determine  the  views  and  desires  of  local  interests  with 
respect  to  the  control  and  development  of  the  water  resources  in  the 
basin,  as  a result  of  the  great  flood  of  August  1955.  These  hearings 
also  provided  an  opportunity  for  local  interests  to  present  additional 
data  showing  the  extent  of  the  flood  damage  to  major  flooded  areas  and 
their  views  of  the  flood  protection  needed  in  these  areas.  These  hear- 
ings were  held  as  follows: 

Port  Jervis,  New  York  6 January  1956 

Stroudsburg,  Pennsylvania  13  January  1956 

Trenton,  New  Jersey  20  January  1956 

Philadelphia,  Pennsylvania  27  January  1956 

Transcripts  of  the  proceedings  at  these  hearings  are  on  file  in  the 
office  of  the  U S Army  Engineer  District,  Philadelphia,  and  digests 
of  the  transcripts  are  contained  in  EXHIBIT  B. 

g.  14  February  1956.  The  President  approved  the  "Urgent 
Deficiency  Appropriation  for  FY-1956",  Public  Law  No,  406  appropriat- 
ing $31,000  for  the  comprehensive  survey  and  $55,000  for  Northeast 
Flood  Studies. 

h 20  February  1956.  The  Senate  Committee  on  Public  Works 
adopted  a fourth  resolution  affecting  the  investigation.  This  resolu- 
tion requested  the  Board  of  Engineers  for  Rivers  and  Harbors  to  de- 
termine the  feasibility  of  constructing  and  operating  a reservoir  on 
the  main  stem  of  the  Delaware  River  above  Delaware  Water  Gap  near  Wall- 
pack  Bend,  or  Tocks  Island,  on  a cooperative  basis  by  the  United  States, 
the  Commonwealth  of  Pennsylvania  and  the  State  of  New  Jersey  as  a part 
of  a comprehensive  plan  to  develop  and  utilize  the  water  resources  of 
the  Delaware  River  basin.  This  resolution  is  contained  in  EXHIBIT  A. 

13  March  1956.  A conference  was  held  in  New  York  City 
by  the  U S Army  Engineer  District,  Philadelphia,  with  representatives 
of  the  Federal  agencies  having  interests  in  water  resources  studies. 

The  purpose  of  the  investigation  was  explained  and  their  cooperation 
and  assistance  were  solicited. 

_j  24  March  1956.  A meeting  of  the  representatives  ap- 
pointed to  the  Delaware  River  Basin  Survey  Commission  was  held.  This 
conference  reviewed  the  situation  regarding  a survey  for  the  Delaware 
River  basin  and  the  actions  taken  by  the  Public  Works  Committee  of  the 
Senate  m authorizing  it.  The  representatives  recommended  that  the  name 
of  the  Commission  be  changed  to  the  Delaware  River  Basin  Advisory  Com- 


mittee  and  that  its  objectives  be  changed  to  make  it  an  advisory 
committee  to  the  Governors  and  the  Mayors  and  to  cooperate  with  the 
Corps  of  Engineers  in  the  authorized  investigation. 

k.  2 April  1956.  The  U S.  Army  Engineer  District  com- 
pleted a Preliminary  Procedural  Plan  for  survey  of  the  Delaware  River 
Basin  Water  Resources.  On  10  April  1956  copies  of  this  plan  were 
sent  to  each  cooperating  agency  with  the  request  that  it  investigate 
the  completeness  of  data  on  hand  or  available;  determine  specifically 
the  extent  of  field  investigations  it  would  require;  make  a plan  for 
its  cooperation;  and  estimate  the  funds  it  would  require  to  perform 
the  cooperative  effort  outlined  in  the  procedural  plan.  The  plan,  as 
finally  adopted,  is  contained  in  EXHIBIT  E. 

_1 . 20  April  1956.  The  Commonwealth  of  Pennsylvania  con- 

ducted a public  hearing  in  Stroudsburg,  Pennsylvania,  to  obtain  the 
views  of  local  interests  on  the  proposal  to  build  Wallpack  Bend  Dam 
and  Reservoir.  The  U.  S.  Army  Engineer  District,  Philadelphia,  was 
represented  and  presented  its  views  at  this  hearing.  Later,  the 
Commonwealth  began  the  purchase  of  land  in  the  reservoir  area  with 
funds  provided  from  State  taxes. 

m.  14  May  1956.  The  Chief  of  Engineers  directed  the  U.S. 

Army  Enginer  District,  Philadelphia,  to  prepare  a review  report  of 
survey  scope  on  the  Delaware  and  tributaries  and  to  include  therein 
a survey  of  the  engineering  and  economic  aspects  of  flood  control, 
water  supply,  low-flow  regulation,  hydroelectric  power,  and  allied 
uses  of  water. 

n.  13  June  1956.  The  House  of  Representatives  Public  Works 
Committee  adopted  Resolution  No.  640  requesting  that  the  review  of 
previous  reports  on  Delaware  River  include  the  determination  of  the 
feasibility  of  providing  flood  protective  measures  in  the  New  York 
area  of  the  watershed.  (This  resolution  is  almost  idential  to  that 
adopted  by  the  Senate  Committee  on  Public  Works  on  14  November  1955). 
This  Committee  also  adopted  Resolution  No.  643  on  the  same  date. 

This  second  resolution  requested  that  a determination  be  made  as  to 
what  improvements  were  advisable  for  flood  control  and  alliad  pur- 
poses in  the  Counties  of  Northampton  and  Monroe,  Pennsylvania,  and 
the  City  of  Easton,  Pennsylvania.  These  resolutions  are  contained 
in  EXHIBIT  A. 

o.  2 July  1956.  Delaware  River  Basin  Research,  Incorporated, 
was  founded  by  private  interests.  It  was  sponsored  initially  by  the 
Delaware  River  Basin  Advisory  Committee.  The  purpose  of  this  ion-profit 
corporation  is  to  sponsor  research  and  make  available  information  about 
water  resources  for  dissemination  to  the  public.  The  corporation  re- 
ceived a grant  of  $131,000  from  the  Ford  Foundation  on  25  March  1957 


Syracuse,  New  York,  on  17  April  1957  for  analysis  of  the  legal,  fis- 
cal, and  governmental  organization  involved  in  water  resources  devel- 
opment on  an  interstate  stream,  with  special  emphasis  on  the  Delaware 
River.  The  name  of  this  organization  was  changed  to  Water  Research 
Foundation  on  23  June  1959. 

£.  2 Jury  1956,  Approval  of  the  appropriation  for  FY-1957, 

Public  Law  No.  641,  was  given  by  the  President,  appropriating  $500,000 
for  the  comprehensive  investigation  and  $100,000  for  Northeast  Flood 
Studies . 

£.  August  1956.  The  Governors  of  Delaware,  New  York,  New 
Jersey  and  Pennsylvania,  and  the  Mayors  of  Philadelphia  and  New  York 
City  issued  a joint  directive  to  their  representatives.  This  direct- 
ive officially  constituted  the  Delaware  River  Basin  Advisory  Committee 
and  outlined  its  duties  and  responsibilities.  This  directive  is  con- 
tained in  EXHIBIT  F. 

r;.  30  August  1956 . The  Commonwealth  of  Pennsylvania  con- 

ducted a public  hearing  in  Easton,  Pennsylvania,  to  secure  the  views 
of  local  interests  on  the  flood  protection  for  that  city.  The  U.  S. 
Army  Engineer  District,  Philadelphia,  was  represented  and  presented 
its  views  at  this  hearing. 

1*  11  September  1956.  The  position  of  the  Corps  of  Eng- 

ineers in  carrying  out  the  assignment  of  the  survey  of  the  water  re- 
sources of  the  Delaware  River,  was  outlined  by  the  Secretary  of  the 
Army  in  a letter  to  the  Undersecretary  of  the  Department  of  the  In- 
terior. This  position  was  stated  "as  being  mainly  that  of  a coordin- 
ator in  the  development  of  a plan  which  will  encompass  many  functions 
and  activities  not  within  this  Department's  sphere  of  authority.  In 
fact,  it  is  probable  that  a major  part  of  the  plan  will  be  carried 
out  by  non-Federal  interests,  or  by  Federal  agencies  other  than  the 
Corps."  A copy  of  this  letter  is  contained  in  EXHIBIT  G. 

£.  22  October  1956.  The  President  of  the  United  States 

sent  a directive  to  the  Secretary  of  the  Army,  and  a copy  to  the  De- 
partment level  of  each  of  the  agencies  participating  in  the  Delaware 
River  investigation.  This  letter  stated  that  every  effort  must  be 
made  to  utilize  the  technical  resources  of  the  Federal  agencies  and 
those  of  the  state  and  local  governments  in  the  assembly  and  evalua- 
tion of  data  pertinent  to  the  comprehensive  survey.  This  letter  also 
suggested  that  the  Corps  of  Engineers  invite  representatives  of  the 
Federal  agencies  and  the  non-Federal  public  instrumentalities  to  par- 
ticipate in  coordinating  committees  or  advisory  groups.  It  stated 
that  the  President  believed  it  would  be  advisable  for  such  groups  to 
hold  regular  meetings  to  review  progress  and  discuss  problems  of  gen- 
eral interest  The  Delaware  River  Survey  Coordinating  Committee  was 
organized  and  has  held  regular  meetings  as  proposed  by  this  letter, 
a copy  of  which  is  in  EXHIBIT  G. 
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u 23  October  1956.  The  Commonwealth  of  Pennsylvania 
conducted  a hearing  in  Easton,  Pennsylvania,  to  obtain  the  views 
of  local  representatives  on  proposals  for  a reservoir  project  at 
either  Wallpack  Bend  or  Tocks  Island.  The  U.  S.  Army  Engineer 
District,  Philadelphia,  was  represented  and  its  views  were  pre- 
sented . 

v.  8 November  1956.  The  final  draft  of  the  "Procedural 
Plan  for  the  Survey  of  the  Delaware  River  Water  Resources"  was  dis- 
tributed to  all  interested  agencies  and  comments  were  solicited. 
EXHIBIT  E contains  the  plan  of  survey,  as  adopted  25  March  1957. 

w.  21  December  1956.  An  Augmented  Plan  of  Survey  was 
prepared  by  the  U.  S.  Army  Engineer  District,  Philadelphia,  and 
submitted  to  the  Chief  of  Engineers  for  approval.  This  plan  out- 
lined the  various  phases  of  the  investigation  as  well  as  the  por- 

. tions  of  it  to  be  carried  out  by  the  cooperating  agencies.  It  in- 

cluded the  "Procedural  Plan  of  Survey". 

IV  CHRONOLOGICAL  HISTORY  - 
STUDY  AND  REVIEW  PERIOD  - 1957-1960 

5.  The  preceding  period  set  the  stage  for  the  various  re- 
views and  studies  required  for  this  investigation.  The  procedural 
plan  and  the  plan  of  survey  outlined  these  investigations  and  in- 
dicated those  to  be  undertaken  by  the  various  cooperating  agencies. 
During  the  preceding  period,  numerous  conferences  with  the  various 
agencies  established  the  general  scope  of  the  cooperative  studies, 
their  estimated  cost  and  the  extent  of  the  agency  reports  to  be  sub- 
mitted. It  was  also  decided' that  these  agency  reports  would  be  in- 
cluded as  appendices  to  the  comprehensive  report.  This  fourth  per- 
iod was  devoted  to  the  making  of  these  investigations,  the  selection 
of  the  comprehensive  plan,  and  the  preparation  and  review  of  the  re- 
ports covering  the  various  studies 

a.  12  January  1957.  The  Assistant  Secretary  of  the  Army 
requested  the  Secretaries  of  Interior;  Agriculture;  Commerce;  Labor; 
and  Health,  Education  and  Welfare;  and  the  Chairman  of  the  Federal 
Power  Commission  to  designate  i epresentatives  to  serve  on  a Delaware 
Basin  Survey  Coordinating  Committee.  The  Governors  of  Delaware, 

New  Jersey,  New  York  and  Pennsylvania,  and  the  Mayors  of  Philadel- 
phia and  New  York  City  were  also  asked  to  name  representatives  to 
this  Committee.  The  request  advised  each  of  them  that  the  District 
Engineer,  U.  S.  Engineer  District,  Philadelphia,  would  represent  the 
Department  of  the  Army  and  would  serve  as  permanent  chairman  of  the 
Committee.  EXHIBIT  G contains  a copy  of  this  letter. 


b.  6 February  1957.  An  accelerated  study  of  the  feasi- 
bility of  constructing  a dam  at  the  locks  Island  site  on  Delaware 
River  was  completed  at  the  request  of  the  Pennsylvania  Joint  Commit- 
tee to  Study  and  Examine  Various  Plans  Developed  for  the  Distribu- 
tion of  Water  from  the  Delaware  River.  The  results  were  furnished 
the  Committee  and  the  Governors  of  Pennsylvania  and  New  Jersey,  and 
made  public.  The  report  on  the  study  is  contained  in  EXHIBIT  H. 

£•  1 April  1957.  The  U S.  Army  Engineer  District, 

Philadelphia,  issued  a Data  Book.  This  book  contained  a collec- 
tion of  basic  data  for  which  there  appeared  to  be  a common  need 
among  the  several  agencies  cooperating  on  this  investigation.  It 
presented  a brief  history  of  the  survey;  a number  of  source  docu- 
ments; a detailed  discussion  of  the  studies  assigned  the  several 
agencies;  and  the  general  plan  and  schedule  adopted  for  this  in- 
vestigation. It  also  contained  a limited  amount  of  basic  physical 
data  as  well  as  suggestions  for  the  format  and  general  composition 
of  the  report  and  appendices. 

d.  2-3  April  1957.  The  first  meeting  of  the  Delaware 
Basin  Survey  Coordinating  Committee  was  held  in  the  Marlborough- 
Blenheim  Hotel,  Atlantic  City,  New  Jersey,  with  an  attendance  of 
88  persons.  Colonel  Allen  F.  Clark,  Jr.,  District  Engineer,  U S. 
Army  Engineer  District,  Philadelphia,  became  its  first  chairman. 

The  Chairman  introduced  the  "Quaker  way"  of  conducting  committee 
meetings  which  was  adopted  by  the  Committee.  (Under  this  method 
the  chairman  acts  as  "Clerk  of  the  Meeting."  He  listens  to  the 
discussion  of  each  particular  point,  and  at  the  time  when  it  seems 
to  him  that  the  committee  has  begun  to  reach  an  agreement,  he  sum- 
marizes each  point  and  so  states  it  as  the  "sense  of  the  meeting." 
Then  if  there  are  no  objections  it  stands  as  the  decision  of  the 
committee.  If  it  is  challenged  and  there  can  be  no  unanimity, 
the  chairman  suspends  the  subject  for  the  time  being  to  permit  more 
careful  consideration  and  the  gathering  of  more  facts  relating  to 
the  subject.)  The  "Procedural  Plan  for  the  Survey"  and  the  Data 
Book  were  introduced  and  discussed.  Status-o f-work  reports  were 
presented  by  the  several  Federal  agencies  and  statements  by  the 
representatives’  of  the  four  States  and  the  two  Cities.  Minutes 
of  this  meeting  are  contained  in  EXHIBIT  I. 

— 1 5- 16  August  1957 ..  The  second  meeting  of  the  Dela- 

ware Basin  Survey  Coordinating  Committee  was  held  at  Lehigh  Uni- 
versity, Bethlehem,  Pennsylvania,  with  110  persons  in  attendance. 
Status-of-work  reports  and  statements  were  presented,  by  the  var- 
ious members  of  the  Committee,  and  discussed.  Eight  technical 
papers,  each  relating  to  a difference  phase  of  the  investigation, 
were  presented  by  members  of  the  agency  staffs  and  briefly  dis- 
cussed. These  papers  were  reproduced  as  appendices  to  the  minutes 
of  the  meeting  and  arc  on  file  in  the  office  of  the  U.  S.  Army 
Engineer  District,  Philadelphia.  Minutes  of  the  meeting,  exclusive 
of  these  technical  papers  are  included  in  EXHIBIT  I. 
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_f.  26  August  1957,  Appropriation  of  FY-1958,  Public  Law 

No.  167,  was  signed  by  the  President,  authorizing  an  additional 
$500,000  for  the  investigation  during  fiscal  year  1958. 


5 September  1957.  The  U.  S.  Public  Health  Service, 
Department  of  Health,  Education  and  Welfare,  submitted  a "Summary 
Report  on  Insects  of  Public  Health  Importance  in  the  Delaware  Basin" 
as  a part  of  the  cooperation  of  this  agency  in  the  comprehensive  water 
resources  investigation.  This  report  provides  information  on  the 
present  status  of  insect-borne  diseases  and  insect  vectors  and  their 
control;  a determination  of  the  influence  that  water  resources  devel- 
opment may  have  upon  insect  problems;  and  recommendations  for  safe- 
guarding the  public  health.  The  final  draft  constitutes  Appendix  L 
of  this  survey  report. 


h.  7-8  November  1957.  A conference  on  "The  Monetary 
Appraisals  of  the  Effects  of  Multi-Purpose  Projects"  was  held  in 
the  District  Office,  Corps  of  Engineers,  Philadelphia.  Participants 
were  representatives  of  the  Corps  of  Engineers  and  the  other  Federal 
agencies  participating  in  the  survey. 

i. .  14-15  November  1957.  The  third  meeting  of  the  Delaware 

Basin  Survey  Coordinating  Committee  was  held  in  Nemours  Auditorium, 
Wilmington,  Delaware,  with  117  persons  in  attendance.  Colrnel  W.  F. 
Powers,  newly  appointed  District  Engineer,  U.  S.  Army  Eng  eer  Dis- 
trict, Philadelphia,  succeeded  Colonel  Allen  F.  Clark,  Jr.,  as  chair- 
man of  the  Committee.  Status  reports  and  statements  were  presented, 
by  the  various  members  of  the  Committee,  and  discussed.  Two  tech- 
nical papers  were  also  presented  and  discussed  briefly.  These  papers 
were  reproduced  as  appendices  to  the  minutes  of  the  meeting  and  are 
on  file  in  the  office  of  the  U.  S.  Army  Engineer  District,  Philadel- 
phia. Minutes  of  this  meeting,  exclusive  of  the  technical  papers, 
are  included  in  EXHIBIT  I 


j.  27  February  1958.  The  U.  S.  Department  of  Agriculture 
submitted  the  draft  of  the  first  of  several  portions  of  its  report 
on  a study  of  the  agricultural  resources  of  the  Delaware  River  basin 
as  a part  of  its  cooperation  in  the  comprehensive  investigation.  Drafts 
of  other  portions  of  the  report  were  submitted  on  6 May  and  6 October 
1958  and  4 June  and  19  October  1959.  The  report  presented  statistical 
data  and  descritive  material  on  agriculture  in  the  area  and  a study  of 
trends  in  land  use,  livestock  numbers  and  farm  management  practices. 

It  takes  into  account  the  effect  of  past  changes  and  provides  certain 
guides  to  probable  future  adjustments  in  agriculture.  The  full  report 
prepared  by  the  Department  of  Agriculture  constitutes  Appendix  K to  this 
survey  report. 
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k.  27-28  February  1958.  The  fourth  meeting  of  the  Del- 
aware Basin  Survey  Coordinating  Committee  was  held  in  the  Edison 
Building  auditorium,  Philadelphia.  Status  reports  and  statements 
were  presented,  by  the  various  Committee  members,  and  discussed. 
Pour  technical  papers  dealing  with  various  phases  of  flood  studies 
and  estimates  of  water  requirements  were  presented,  by  staff  mem- 
bers of  the  U.  S.  Army  Engineer  District,  Philadelphia,  and  were 
briefly  discussed.  These  papers  were  reproduced  as  appendices  to 
the  minutes  of  the  meeting  and  are  on  file  in  the  office  of  the  U. 
S.  Army  Engineer  District,  Philadelphia.  The  minutes  of  the  meet- 
ing, exclusive  of  the  technical  papers,  are  included  in  EXHIBIT  I. 

l.  28  April  1958.  The  Senate  Committee  on  Public  Works 
adopted  a resolution  requesting  that  the  review  of  previous  re- 
ports, in  conjunction  with  the  comprehensive  survey  of  the  Delaware 
River,  also  consider  the  feasibility  of  constructing  a barrier  in 
the  Delaware  River  estuary  as  well  as  the  economic  and  physical 
effects  of  such  a structure.  This  resolution  is  contained  in  EX- 
HIBIT A. 


m.  1 May  1958.  The  Office  of  Business  Economics,  U.  S. 
Department  of  Commerce,  submitted  the  first  draft  of  its  report  on 
an  economic  base  survey  of  the  Delaware  River  Service  Area,  as  a 
part  of  the  cooperation  of  this  agency  in  the  comprehensive  water 
resources  investigation.  This  report  measures  in  broad  terms  of 
output,  income,  employment  and  population  the  comparative  growth 
of  the  United  States  and  the  Delaware  River  Service  Area.  It  pro- 
jects the  trends  in  the  growth  of  these  economic  factors  to  the 
years  1965,  1980  and  2010.  The  final  draft  constitutes  Appendix 

B of  this  comprehensive  survey  report. 

n.  9 May  1958.  The  National  Park  Service,  Department 
of  the  Interior,  submitted  the  first  portion  of  the  first  draft  of 
its  report  on  the  recreation  resources  of  the  Delaware  River  Ser- 
vice Area,  as  a part  of  the  cooperation  of  this  agency  in  the  com- 
prehensive water  resources  investigation.  The  second  part  of  this 
draft  was  submitted  1 July  1959.  This  report  was  prepared  to  pre- 
sent basic  background  material  relating  to  recreation  resources; 

to  provide  a clear  understanding  of  the  geographic  area  considered; 
and  to  formulate  a plan  for  the  utilization  of  the  area's  recreation 
resources.  The  final  draft  constitutes  Appendix  I to  this  compre- 
hensive survey  report. 

o.  26-27  June  1958.  The  fifth  meeting  of  the  Delaware 
Basin  Survey  Coordinating  Committee  was  held  in  the  auditorium  of 
the  Honesdale  High  School,  Honesdale,  Pennsylvania,  with  136  persons 
in  attendance.  Status  reports  and  statements  were  presented  and 
briefly  discussed.  Two  technical  papers  were  presented  and  discussed 
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and  the  tentative  reports  on  ground  water,  recreation  resources, 
and  water  quality  were  summarized  and  discussed.  All  of  these  re- 
ports and  summaries  were  included  as  appendices  to  the  minutes  of 
the  meeting  and  are  on  file  in  the  office  of  the  U.  S.  Army  Engin- 
eer District,  Philadelphia,  Minutes  of  this  meeting,  exclusive  of 
the  appendices,  are  included  in  EXHIBIT  I. 

j).  27  June  1958.  The  Office  of  Business  Edonomics  sub- 

mitted its  final  report  on  the  economic  base  survey.  It  is  contained 
in  Appendix  B to  this  comprehensive  survey  report. 

£.  10  July  1958.  The  Governors  of  Pennsylvania,  New 

Jersey  and  Delaware,  the  Mayor  of  New  York  City,  and  representatives 
of  the  Governor  of  New  York  and  the  Mayor  of  Philadelphia  met  at 
Washington  Crossing,  Pennsylvania,  to  receive  reports  of  the  progress 
of  the  Delaware  basin  survey  and  the  Syracuse  study. 

r.  2 September  1958.  Approval  of  the  appropriation  for 
FY-1959,  Public  Law  85-836,  was  given  by  the  President.  The  sum  of 
$500,000  was  appropriated  for  this  comprehensive  survey. 

J3.  18-19  September  1958.  The  sixth  meeting  of  the  Dela- 

ware Basin  Survey  Coordinating  Committee  was  held  at  Hunter  College, 
New  York  City,  with  110  persons  in  attendance.  Status  reports  and 
statements  were  presented  and  discussed.  Seven  technical  papers  were 
also  presented  and  briefly  discussed.  These  papers  were  included  as 
appendices  to  the  minutes  of  the  meeting  and  are  on  file  in  the  office 
of  the  (J.  S.  Army  Engineer  District,  Philadelphia.  The  minutes  of 
the  meeting,  exclusive  of  the  appendices,  are  contained  in  EXHIBIT  I. 

t^.  23  September  1958.  Basic  data  on  sedimentation  in  the 

Delaware  River  basin  were  submitted  by  the  U S.  Geological  Survey 
as  a part  of  the  first  draft  of  its  report  on  ground  water  resources. 
Further  consideration  of  the  sedimentation  characteristics  of  the 
basin  resulted  in  the  later  assignment  of  this  study  jointly  to  the 
Geological  Survey  and  the  U.  S.  Soil  Conservation  Service.  The  re- 
sults of  this  joint  cooperative  study  constitute  Appendix  H to  this 
survey  report. 

u.  23  September  1^58  The  U S.  Geological  Survey  sub- 
mitted the  first  draft  of  its  report  on  the  general  geology  and  ground 
water  resources  of  the  Delaware  River  basin  as  a part  of  the  coopera- 
tion of  this  agency  in  the  comprehensive  water  resources  investigation 
The  report  describes  the  character  and  evaluates  the  magnitude  of  the 
ground  water  resources,  explains  their  physical  and  chemical  variabil- 
ity in  time  and  place,  summarizes  the  uses  of  ground  water,  and  de- 
scribes the  hydrologic  factors  that  act  to  limit  control  and  use  of 
this  source  of  water.  The  final  draft  constitutes  Appendix  N of  this 
survey  report. 
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v.  20  October  1958  A public  hearing  was  held  in  the 
Nemours  Auditorium,  Wilmington,  Delaware,  by  the  District  Engineer, 

U.  S.  Army  Engineer  District,  Philadelphia,  This  hearing  was  held 
to  obtain  the  views  and  desires  of  local  interests  with  respect  to 
a salt  water  barrier  in  the  Delaware  estuary,  a study  of  which  was 
requested  by  the  Senate  Committee  on  Public  Works  in  the  resolution 
adopted  on  28  April  1958.  The  transcript  of  the  proceedings  at 
this  hearing  is  on  file  in  the  office  of  the  U.  S Army  Engineer 
District,  Philadelphia,  and  a digest  of  it  is  contained  in  EXHIBIT  B. 

w.  25  November  1958.  The  U.  S.  Department  of  Agricul- 
ture submitted  the  first  draft  of  its  report  on  the  water  demands 
for  rural  water  use  in  the  Delaware  River  basin  and  water-depend- 
ent areas  outside  the  Delaware  River  watershed  as  a part  of  its  co- 
operation in  the  comprehensive  investigation.  It  included  data  on 
irrigation  of  crops  and  pasture,  rural  domestic  water  supplies, 
agricultural  processing,  spraying,  milk  cooling,  washing  of  dairy 
equipment,  cleaning  of  vegetables  for  markets,  and  water  for  live- 
stock. The  final  draft  constitutes  Appendix  G to  this  survey  re- 
port . 


x.  22-23  January  1959,  The  seventh  meeting  of  the  Dela- 
ware Basin  Survey  Coordinating  Committee  was  held  at  the  Academy  of 
Natural  Science,  Philadelphia,  with  122  persons  in  attendance.  A 
brief  on  the  Water  Supply  Act  of  1958  was  presented  and  discussed. 
Statements  on  the  existing  state  policies  on  the  compatible  uses  of 
multiple-purpose  reservoirs  were  made  by  members  of  the  Coordinating 
Committee  from  each  of  the  four  States.  A statement  on  this  subject 
by  the  representative  of  the  U S.  Public  Health  Service  dealt  with 
the  practices  of  the  states  and  municipalities  in  the  other  areas  of 
the  United  States  outside  the  Delaware  River  basin.  The  District 
Engineer,  U.  S Army  Engineer  District,  Philadelphia,  presented  a 
paper  outlining  a tentative  plan  for  the  comprehensive  development 
of  the  Delaware  River  basin's  water  resources.  These  summaries  and 
technical  papers  were  included  as  appendices  to  the  minutes  of  this 
meeting  and  are  on  file  in  the  office  of  the  U S Army  Engineer 
District,  Philadelphia  The  minutes  of  this  meeting,  exclusive  of 
the  appendices,  are  contained  in  EXHIBIT  I 

y_.  19  March  1959.  The  U.  S Public  Health  Service  sub- 

mitted the  first  part  of  the  first  draft  of  its  report  on  water  use 
and  stream  quality  in  the  Delaware  River  basin,  made  as  a part  of 
its  cooperation  in  the  comprehensive  water  resources  investigation. 
This  section  of  the  report  presented  an  overall  assessment  of  the 
present  water  requirements  of  the  Delaware  River  Service  Area  for 
municipal  and  industrial  water  supply  and  some  of  the  historical 
development  of  these  supplies.  These  data  we~e  presented  to  provide 

ater  demands  necessary  for 
nd  the  evaluation  of  the  com- 
The  final  draft  is  part 


z.  30  April  1959  ■ The  U.  S.  Army  Engineer  District,  Phila- 
delphia, completed  the  first  draft  of  a report  presenting  hydrologic 
data  and  their  sources  for  the  Delaware  River  basin,  and  an  analysis 
of  these  data  with  regard  to  the  formulation  of  a comprehensive  plan 
for  the  development  of  the  water  resources  of  the  basin.  The  final 
draft  constitutes  Appendix  M of  this  survey  report 

aa . 13-14  May  1959.  The  eighth  meeting  of  the  Delaware 
Basin  Survey  Coordinating  Committee  was  held  at  Split  Rock  Lodge, 

Lake  Harmony,  Pennsylvania,  with  131  persons  in  attendance.  The  Chair- 
man was  Lieutenant  Colonel  Frank  A.  Gerig,  Jr.,  Acting  District  Eng- 
ineer, U.  S.  Army  Engineer  District,  Philadelphia,  due  to  the  retire- 
ment from  service  of  Colonel  W,  F.  Powers,  former  Chairman.  Status 
reports  and  statements  were  presented  and  discussed.  Nine  technical 
papers  were  presented  and  briefly  discussed.  A brief  report  was  pre- 
sented on  the  progress  of  the  study  of  the  organizational  structure 
to  be  proposed  for  the  control  and  development  of  water  resources  of 
the  Delaware  River  basin.  These  papers  and  report  were  included  as 
appendices  to  the  minutes  of  the  meeting  and  are  on  file  in  the  office 
of  the  U.  S.  Army  Engineer  District,  Philadelphia.  The  minutes  of  the 
meeting,  exclusive  of  the  appendices,  are  included  in  EXHIBIT  I. 

ab . 10  July  1959.  The  U.  S.  Geological  Survey  submitted 
its  final  report  on  ground  water  resources  and  general  geology.  The 
report  constitutes  Appendix  N to  this  survey  report. 

ac . 11  August  1959.  The  Federal  Power  Commission  submitted 
the  first  draft  of  a report  on  power  markets  and  valuation  of  power  as 
part  of  its  cooperation  in  the  comprehensive  water  resources  investiga- 
tion. The  report  contained  data  showing  past  and  estimated  future 
electric  power  requirements  of  the  Delaware  River  Service  Area,  the 
magnitude  and  characteristics  of  the  markets  which  could  absorb  the 
output  of  potential  hydroelectric  projects  on  the  Delaware  River  and 
its  tributaries,  and  the  power  values  or  benefits  associated  with 
power  installations  at  these  projects.  The  final  draft  constitutes 
Appendix  F to  this  survey  report. 

ad.  13  August  1959.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  the  first  draft  of  a report  presenting  data 
on  flood  conditions  in  the  Delaware  River  basin.  The  report  describes 
areas  flooded,  types  of  flood  damage,  extent  of  damage  resulting  from 
the  August  1955  flood,  and  the  methods  developed  to  determine  average 
annual  flood  damage,  as  well  as  the  benefits  to  be  expected  from  poten- 
tial flood  control  measures.  The  final  draft  constitutes  Appendix  D 
to  this  survey  report. 
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ae.  1 September  1959.  Syracuse  University  Research  In- 
stitute completed  its  study  of  governmental  administration  of  water 
resources  in  the  basin.  The  report  discusses  the  problems  of  finance, 
law  and  administrative  structure  involved  in  water  resources  develop- 
ment, and  recommends  the  establishment  of  a basin  agency  to  administer 
these  resources.  The  Syracuse  study  was  presented  to  the  Board  of 
Directors  of  the  Water  Research  Foundation  on  10  September  1959,  and 
released  to  the  public  on  21  September  1959. 

af . 4 September  1959.  The  U.  S.  Department  of  Agriculture 
submitted  its  final  report  on  irrigation  and  rural  water  use.  It 
constitutes  Appendix  G to  this  survey  report. 

ag.  4 September  1959.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  the  first  draft  of  a report  presenting  data 
relating  to  existing  and  approved  navigation  projects  on  the  Dela- 
ware River  and  its  tributaries.  The  report  also  presented  commercial 
statistics  showing  port  and  terminal  facilities  and  the  tonnage  car- 
ried annually  on  these  waterways.  The  final  draft  constitutes  Appendix 
E to  this  survey  report. 

ah.  9 September  1959.  The  State  of  Delaware  submitted  a 
report  covering  a survey  of  the  water  resources  of  that  State.  It 
contains  basic  data  on  water  resources  and  needs  in  Delaware.  The 
report  constitutes  Appendix  0 to  this  comprehensive  survey  report. 

ai . 10  September  1959.  The  U S.  Public  Health  Service 
submitted  the  second  part  of  the  first  draft  of  its  report  on  water 
use  and  stream  quality  in  the  Delaware  River  basin  made  as  a part  of 
its  cooperation  in  the  comprehensive  water  resources  investigation. 

This  portion  of  the  report  describes  past  and  present  water  quality 
conditions,  and  projects  these  conditions  to  1980.  The  final  draft 
is  included  in  Appendix  C of  this  survey  report. 

a j . 10  September  1959.  Public  Law  No.  85-254  was  signed 
by  the  President,  authorizing  an  additional  $322,000  for  the  investi- 
gation during  fiscal  year  1960 

ak . 21  September  1959.  A brief  report  on  the  study  of 
the  governmental  organization  for  the  development  and  control  of  the 
water  resources  of  the  basin,  prepared  by  the  Water  Research  Founda- 
tion for  the  Delaware  River  basin,  was  received  by  the  District 
Engineer.  The  brief  report  is  Appendix  X to  this  survey  report. 

a 1 30  September  1959.  The  Governors  of  Pennsylvania  and 

New  Jersey,  the  Mayors  of  New  York  City  and  Philadelphia,  and  the 
representatives  of  the  Governors  of  Delaware  and  New  York,  met  in 
Philadelphia  to  review  the  status  of  the  Delaware  basin  survey  and 
to  consider  the  recommendations  of  the  Syracuse  report.  A joint 
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directive  was  subsequently  issued  by  the  four  Governors  and  two 
Mayors  which  recognized  the  need  for  a unified  water  resources 
agency  for  the  Delaware,  and  instructed  the  Delaware  River  Basin 
Advisory  Committee  to  prepare  a proposed  draft  of  legislation  to 
create  such  a basin  agency  by  inter State-Federal  compact. 

am.  6 October  1959.  The  Geological  Survey  and  the 
Soil  Conservation  Service  submitted  their  final  joint  report  on 
sedimentation  in  the  Delaware  River  basin.  It  constitutes  Ap- 
pendix H to  this  survey  report. 

an.  9 October  1959.  The  ninth  meeting  of  the  Delaware 
Basin  Survey  Coordinating  Committee  was  held  at  the  Stacy-Trent 
Hotel,  Trenton,  New  Jersey,  with  118  persons  in  attendance.  The 
status  of  the  comprehensive  report  and  the  general  details  of  the 
tentative  comprehensive  plan  were  discussed.  Methods  for  determ- 
ining the  effect  of  the  7 June  1954  amended  decree  of  the  United 
States  Supreme  Court  were  explained  and  discussed.  Requirements 
for  local  assurance  of  cooperation  on  potential  projects  were  ex- 
plained to  the  group.  Colonel  T.  H Setliffe,  District  Engineer, 
became  the  new  chairman  of  the  Committee,  Minutes  of  this  meet- 
ing are  included  in  Exhibit  I of  this  appendix. 

ao.  3 December  1959.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  work  on  a partial  draft  of  this  appendix. 
Chronological  coverage  was  completed  to  the  preceding  entry  and 
the  draft  was  distributed  to  other  agencies  for  review  and  comment 
on  9 December  1959 

ap.  4 December  1959.  The  Fish  & Wildlife  Service  sub- 
mitted the  initial  draft  of  its  report  on  fish  and  wildlife  re- 
sources. The  final  draft  constitutes  Appendix  J to  this  survey 
report . 


aq . 8 December  1959.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  its  first  draft  of  a report  presenting  the 
results  of  a study  of  gross  and  net  water  needs.  The  final  draft 
constitutes  Appendix  P to  this  survey  report. 

ar . 16  December  1959.  The  U.  S Army  Engineer  District, 
Philadelphia,  completed  the  initial  draft  of  the  report  on  its 
study  of  the  feasibility  of  constructing  a salt  water  barrier  in 
the  Delaware  River  estuary.  The  final  draft  constitutes  Appendix 

S of  this  survey  report. 

as.  17  December  1959  The  Office  of  Business  Economics 
transmitted  to  the  District  Engineer  revised  material  for  updating 
its  report  on  the  Economic  Base  Survey.  The  revised  material  is 
included  in  Appendix  B of  this  survey  report. 
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at . 22  December  1959 . The  National  Park  Service  sub- 
mitted its  final  draft  of  the  report  on  recreation  resources, 
which  constitutes  Appendix  I to  this  survey  report. 

au . 28  December  1959.  The  Public  Health  Service  fur- 
nished additional  material  for  revision  of  its  report  on  Insects 
of  Public  Health  Importance,  which  is  Appendix  L to  this  survey 
report . 


av.  29  December  1959.  The  Federal  Power  Commission 
submitted  the  final  draft  of  its  report  on  Power  Markets  and  Val- 
uation of  Power,  which  is  Appendix  F to  this  survey  report. 

aw.  15  January  1960.  The  Public  Health  Service  fur- 
nished the  initial  draft  of  additional  material  for  Appendix  C. 

ax.  28  January  I960.  The  Department  of  Agriculture 
submitted  a portion  of  the  final  draft  of  its  report  on  Agricul- 
ture in  the  Delaware  Basin,  which  is  Appendix  K to  this  survey 
report . 


ay.  3 February  I960.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  its  final  draft  of  the  report  presenting 
data  on  flood  conditions  which  constitutes  Appendix  D to  the  sur- 
vey report. 

az . 8 March  1960.  The  work  group  composed  of  repre- 
sentatives of  the  National  Park  Service  Regional  Office,  Region 
No.  5,  and  the  U.  S.  Army  Engineer  District  Office,  Philadelphia, 
completed  its  initial  draft  of  a report  on  Recreation  Needs  and 
Appraisals,  which  is  Appendix  W to  this  survey  report. 

ba . 9 March  1960.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  its  final  draft  of  the  report  on  naviga- 
tion, Appendix  E of  this  survey. 

bb . 25  March  1960.  The  Department  of  Agriculture  sub- 
mitted the  last  portion  of  its  final  draft  of  the  report  on  agri- 
culture in  the  basin  which  is  Appendix  K to  this  survey  report. 

be.  29  March  I960.  The  initial  draft  of  Appendix  U, 
containing  descriptions  of  the  projects  and  cost  estimates,  was 
completed  by  the  U.  S.  Army  Engineer  District,  Philadelphia. 

bd . 31  March  1960.  The  tenth  meeting  of  the  Delaware 

Basin  Survey  Coordinating  Committee  was  held  at  Madison  Hotel, 
Atlantic  City,  New  Jersey.  The  principal  items  of  business  were 
the  presentation  of  the  status  of  the  comprehensive  report  and  a 
presentation  and  discussion  of  material  to  be  presented  at  the 
four  public  hearings  scheduled  for  April  and  May. 
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be . 1 April  1960.  The  joint  work  group  composed  of  repre- 
sentatives of  the  U,  S.  Army  Engineer  District,  Philadelphia,  and  the 
Engineering  and  Watershed  Planning  Unit  of  the  Soil  Conservation  Ser- 
vice, Upper  Darby,  Pa.,  completed  the  initial  draft  of  a report  on 
the  planning  of  water  control  at  intermediate  upstream  levels.  The 
final  draft  on  this  subject  is  Appendix  R to  this  survey  report. 

bf . 4 April  I960.  The  Fish  and  Wildlife  Service  submitted 
its  final  draft  of  the  report  on  fish  and  wildlife  resources  which 
appears  as  Appendix  J to  this  survey  report. 

bg . 11  April  1960.  The  U.  S.  Army  Engineer  District, 
Philadelphia,  completed  the  initial  draft  of  the  report  on  the  form- 
ation of  the  plan  of  development.  The  final  draft  is  Appendix  Q to 
this  survey  report. 

bh . April-May  1960.  Four  public  hearings  were  held  by 
the  District  Engineer  for  the  purpose  of  discussing  the  plan  of  im- 
provement. The  hearings  were  held  as  follows: 


Phillipsburg , New  Jersey 
Reading,  Pennsylvania 
Wilmington,  Delaware 
Port  Jervis,  New  York 


13  April  1960 
20  April  1960 
27  April  1960 
4 May  1960 


The  District  Engineer  outlined  the  various  elements  of  the  plan  under 
consideration,  and  all  present  were  given  an  opportunity  to  express 
their  views  concerning  the  need,  advisability,  character  and  extent 
of  the  plan.  Digests  of  the  records  of  these  hearings  are  contained 
in  Exhibit  I of  this  appendix. 


bi . 26  April  1960.  The  U.  S.  Army  Engineer  District, 

Philadelphia,  completed  the  initial  draft  of  the  first  five  chapters 
of  the  main  report  on  this  comprehensive  survey. 


b i . 11  May  1960.  The  U,  S.  Army  Engineer  District,  Phila- 

delphia, completed  the  initial  draft  on  its  study  of  the  feasibility 
of  hydroelectric  developments.  The  final  draft  constitutes  Appendix 
T of  this  survey  report. 


bk  12  May  1960.  The  final  draft  of  Appendix  P to  this 
report  dealing  with  water  needs  was  completed  by  the  U.  S.  Army 
Engineer  District,  Philadelphia. 

bl  13  May  1960  By  letter  of  this  date  the  Regional 
Office  of  the  Fish  and  Wildlife  Service,  Boston,  Mass,  informed  the 
District  Engineer,  Philadelphia,  that  the  results  of  the  study  of 
the  effects  that  regulated  flows  might  have  on  salinity  distribution 
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in  the  bay  were  such  that  their  applicability  to  the  comprehensive 
survey  effort  were  limited.  The  study  of  the  regulated  flows  on 
bay  conditions  was  made  by  the  Chesapeake  Bay  Institute  for  the 
Fish  and  Wildlife  Service,  with  the  intent  that  the  Service  would 
have  a biological  interpretation  made  of  those  results.  This  in- 
vestigation was  undertaken  in  accordance  with  the  proposal  made 
by  the  Fish  and  Wildlife  Service  in  its  letter  of  3 December  1957. 

bm . lb  May  I960.  The  U.  S.  Army  Engineer  District,  Phil- 
adelphia, completed  the  initial  draft  of  the  report  on  its  study  of 
benefits  and  cost  allocations.  The  final  draft  is  Appendix  V to 
this  survey  report.  The  District  also  completed  its  final  draft  of 
Appendix  S,  the  report  on  the  study  of  the  feasibility  of  construct- 
ing a salt  water  barrier  in  the  Delaware  River  estuary. 

bn.  18  May  1960,  The  U.  S.  Army  Engineer  District,  Phil- 
adelphia, completed  the  final  draft  of  the  report  on  its  hydrologic 
studies  which  is  Appendix  M to  this  survey  report. 

bo . 23  May  1960.  The  Public  Health  Service  submitted  the 
last  increment  of  material  for  the  final  report  on  its  study  of 
water  use  and  stream  quality.  That  report  is  Appendix  C to  this 
survey  report.  The  U.  S.  Army  Engineer  District,  Philadelphia,  and 
the  National  Park  Service  completed  the  final  draft  of  their  report 
on  recreation  needs  and  appraisals  which  is  Appendix  W to  this  sur- 
vey report. 

bp . 27  May  1960.  The  U.  S.  Army  Engineer  District,  Phil- 
adelphia, completed  the  initial  draft  of  the  last  five  chapters  of 
the  report  on  this  comprehensive  survey. 


The  chronology  is  terminated  at  this  point  in  order  that  this  appendix 
may  be  prepared  for  reproduction.  The  work  remaining  to  be  accomplished 
consists  of  making  such  revisions  as  may  be  necessary  to  put  the  main 
report  and  Appendices  A,  Q,  R,  T,  U,  and  V in  final  form. 


A- 20 


APPENDIX  A 

HISTORY  OF  INVESTIGATION 


EXHIBIT  A 

AUTHORIZING  CONGRESSIONAL  RESOLUTIONS 


r 


APPENDIX  A - HISTORY  OF  INVESTIGATION 
EXHIBIT  A 

AUTHORIZING  CONGRESSIONAL  RESOLUTIONS 

The  Board  of  Engineers  for  Rivers  and  Harbors  was  requested  to  re- 
view prior  reports  on  investigations  in  the  Delaware  River  basin  in 
■ connection  with  a comprehensive  survey  of  its  water  resources  with  a 

view  to  determining  the  need  for  modification  of  prior  recommendations 
contained  therein  and  preparing  of  a comprehensive  plan  for  development 
of  the  basin's  water  resources.  Requests  for  the  review  are  contained 
in  the  following  resolutions  adopted  by  the  United  States  Senate,  or 
the  House  of  Representatives,  Public  Works  Committees; 


a.  RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED 
STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  River  and  Harbor  Act, 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  re- 
view the  report  on  the  Delaware  River  contained  in  House 
Document  Numbered  179,  Seventy-third  Congress,  Second 
Session,  and  reports  supplementary  thereto,  with  a view  to 
determining  whether  any  modifications  in  the  recommendations 
contained  therein  are  advisable  at  this  time.  Adopted: 

April  13,  1930. 

b.  RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED 
STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  River  and  Harbor  Act, 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  re- 
view previous  reports  on  the  Merrimack  River,  Massachusetts 
and  New  Hampshire;  Blackstone  River,  Massachusetts  and  Rhode 
Island;  Thames  River,  Massachusetts  and  Connecticut,  Connect- 
icut River,  Connecticut,  Massachusetts , Vermont  and  New  Hamp- 
shire; Housatonic  River,  Connecticut,  Massachusetts  and  New 
York;  Delaware  River,  New  York,  New  Jersey  and  Pennsylvania; 
Susquehanna  River,  Pennsylvania  and  New  York;  Potomac  River, 
Virginia,  Maryland,  West  Virginia  and  District  of  Columbia; 
and  intervening  streams;  in  the  area  affected  by  the  hurri- 
cane flood  of  August  1955,  to  determine  the  need  for  modifi- 
cation of  the  recommendations  in  such  previous  reports  and 

the  advisability  of  adopting  further  improvements  for  flood 
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control  and  allied  purposes  in  view  of  the  heavy  damages  and 
loss  of  life  caused  by  such  floods.  Adopted:  September  14, 

1955. 

c_.  RESOLVED  BY  THE  COMMITTEE  OH  PUBLIC  WORKS  OF  THE  UNITED 
STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  River  and  Harbor  Act, 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  re- 
view the  report  on  the  Delaware  River,  New  York,  New  Jersey, 
and  Pennsylvania,  contained  in  House  Document  Numbered  179, 
Seventy-Third  Congress,  Second  Session,  and  other  reports, 
with  a view  to  determining  the  feasibility  of  providing  flood 
protective  measures  in  the  New  York  area  of  the  watershed. 
Adopted:  November  14,  1955. 

d.  RESOLVED  EY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED 

STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  River  and  Harbor  Act, 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  re- 
view the  report  of  the  Chief  of  Engineers  on  the  Delaware 
River,  N.  Y.,  N.  J.,  and  Pa.,  contained  in  House  Document 
Numbered  179,  Seventy-third  Congress,  Second  Session,  and 
other  reports,  in  connection  with  the  pending  comprehensive 
survey  of  said  stream  with  a view  to  determining  the  feasi- 
bility of  construction  and  operation  of  a reservoir  on  the 
Main  Stem  of  the  Delaware  River  above  Delaware  Water  Gap  near 
Wallpack  Bend  or  Tocks  Island,  on  a cooperative  basis  by  the 
United  States  and  the  Commonwealth  of  Pennsylvania  and  the 
State  of  New  Jersey,  as  an  integral  unit  of  a comprehensive 
plan  for  the  control  and  utilization  of  the  water  resources 
of  the  Delaware  River  in  the  interest  of  flood  control,  navi- 
gation, water  supply,  stream  pollution  abatement,  recreation, 
control  of  the  movement  of  salt  water,  electric  power,  and 
other  purposes.  Adopted:  February  20,  1956. 

e.  RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  HOUSE  OF 

REPRESENTATIVES,  UNITED  STATES,  That  the  Board  of  Engineers 
for  Rivers  and  Harbors  be,  and  is  hereby,  requested  to  review 
the  reports  on  the  Delaware  River  contained  in  House  Document 
No.  179,  73rd  Congress,  2nd  Session,  with  a view  to  determin- 
ing the  feasibility  of  providing  flood  protective  measures  in 
the  New  York  area  of  the  watershed.  Adopted:  June  13,  1956. 

f.  . RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  HOUSE  OF 

REPRESENTATIVES , UNITED  STATES,  That  the  Board  of  Engineers 
for  Rivers  and  Harbors  be,  and  is  hereby,  requested  to  review 
the  reports  on  the  Delaware  River  and  its  tributaries,  Penn- 
sylvania, New  Jersey  and  Hew  York,  published  as  House  Docu- 
ment 179,  73rd  Congress,  and  appropriate  reports  with  a view 


control  and  allied  purposes  are  advisable  at  this  time,  par- 
ticularly in  the  counties  of  Northampton  and  Monroe  and  the 
city  of  Easton,  Pennsylvania.  Adopted:  June  13,  1956. 

RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED 
STATES  SENATE,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  River  and  Harbor  Act 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  re- 
view the  reports  of  the  Chief  of  Engineers  on  the  Delaware 
River,  New  York,  New  Jersey,  and  Pennsylvania,  contained  in 
House  Document  Numbered  179,  Seventy-third  Congress,  Second 
Session,  and  other  reports,  in  conjunction  with  the  pending 
comprehensive  survey  of  said  stream,  with  a view  to  determin 
ing  the  feasibility  of  construction  of  a barrier  in  the  Dela 
ware  estuary,  such  study  to  consider  the  economic  and  physi- 
cal effects  of  such  a structure,  the  costs  and  potential 
benefits  of  the  structure,  and  the  economic  and  physical  re- 
lationship of  such  a structure  to  other  works  of  improvement 
now  being  planned  for  the  Delaware  River  Basin.  Adopted: 
April  28,  1958. 
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APPENDIX  A - HISTORY  OF  INVESTIGATION 


EXHIBIT  B - PUBLIC  HEARING  DIGESTS 
1 - INTRODUCTION 


1.  a.  Six  public  hearings  were  held  by  the  U.  S.  Army  Engineer 
District,  Philadelphia,  in  the  early  stages  of  the  survey  to  secure 
the  views  and  desires  of  various  interests,  organizations,  and  indi- 
viduals in  the  objectives  of  this  investigation  The  specific  dates 
and  locations  at  which  these  hearings  were  held  are  indicated  in 
the  digest  of  the  records  for  each  of  them  The  first  of  them  was 
[ held  in  1950  as  a result  of  the  Senate  Committee  on  Public  Works  reso- 

lution adopted  13  April  1950;  four  of  them  were  held  in  1956  as  a re- 
sult of  similar  resolutions  adopted  after  the  August  1955  flood  in 
Delaware  River;  and  the  sixth  hearing  was  held  in  1958  to  obtain  the 
views  and  desires  of  local  interests  regarding  a proposed  barrier  in 
the  Delaware  River  estuary.  Prior  to  each  hearing  approximately  200 
invitations  were  extended  to  individual  representatives  of  the  var- 
ious governmental  agencies,  civic  groups  and  other  interested  parties. 
All  local  radio  broadcasting  stations  and  newspapers  were  furnished 
notices  of  the  hearings  and  all  local  postmasters  were  requested  to 
post  a copy  of  these  notices  in  a conspicuous  place  in  their  estab- 
lishments. Attendance  at  these  hearings  varied  from  about  50  persons 
to  about  150  and  was  considered  to  have  been  representative  of  the 
interests  which  would  be  affected  by  the  river  basin  developments 
under  consideration.  Several  agencies  and  other  interests,  which 
did  not  send  representatives  to  the  hearings,  submitted  written 
statements  explaining  their  interests  and  desires  for  various  improve 
nents.  These  were  made  a part  of  the  record  of  these  hearings.  Ver- 
batim records  were  taken  at  each  hearing  y court  reporters  and 
official  transcripts  were  prepared  of  thi  records  of  these  hearings. 
These  transcripts  are  on  file  at  the  U.  S.  Army  Engineer  District, 
Philadelphia,  Pa.,  and  digests  prepared  from  them  are  included  herein. 

b.  Four  additional  hearings  were  held  in  the  Spring  of 
1960,  during  the  final  stages  of  the  survey  and  preparation  of  the 
report,  in  strategic  locations  in  the  basin  to  present  the  principal 
results  of  the  studies  and  to  obtain  the  views  of  various  interests 
regarding  the  proposed  plan  of  development  Prior  to  these  hearings 
approximately  2,000  invitations  were  extended  in  each  case  to  inter- 
ested parties  This  number  included  local  radio  stations,  newspapers 
and  postmasters  Attendance  at  these  four  hearings  varied  from  about 
100  to  300  persons  and  was  considered  to  be  representative  of  the 
interests  affected.  Verbatim  records  were  taken  a',  each  hearing  and 
official  transcripts  were  prepared  which  are  on  file  at  the  U.S.Armv 
Engineer  District,  Philadelphia,  Pa.  Digests  of  the  transcripts  are 
included  herein  to  cover  the  iacts  presented  and  views  expressed. 
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II  PUBLIC  HEARING  AT  PHILADELPHIA,  PENNSYLVANIA  - 
19  JULY  1950 

2.  This  hearing  was  held  in  response  to  the  resolution  adopted  on 
13  April  1950  by  the  United  States  Senate  Committee  0*11  Public  Works.  An 
attendance  of  48  persons  at  this  hearing  was  believed  to  be  representa- 
tive of  the  interests  of  the  Delaware  River  basin  who  would  be  affected 
by  the  development  of  the  river  that  was  contemplated  by  the  above  reso- 
lution. The  facts  presented  and  the  views  expressed  at  this  hearing  are 
summarized  in  the  paragraphs  which  follows. 

3 . Mr.  franc  is  A Pitkin,  Chatrman,  Interstate  Commission  on  the 
Delaware  River  Basin  (INCODEL),  presented  oral  and  written  statements  in 
which  he  referred  to  the  "308  report"  submitted  in  1932  and  to  the  sub- 
sequent reviews  made  of  this  report  He  outlined  the  establishment  and 
activities  of  INCODEL  which  culminated  in  the  preparation  by  Malcolm 
Pirnie,  and  Albright  & Eriel,  Inc.,  engineering  consultants,  in  1950  of 
a new  plan  for  utilization  of  the  waters  of  Delaware  River.  The  report 
on  this  plan  covered  a basin-wide  study  of  the  possibilities  for  inte- 
grated improvements  in  the  upper  basin  areas  to  provide  storage  so  as  to 
Increase  water  yields  for  municipal  water  supply  and  stream  flow  regula- 
tion, and  to  permit  incidental  development  of  hydroelectric  power.  He 
cited  the  sponsoring  by  INCODEL  of  the  Senate  Committee  on  Public  Works 
resolution,  adopted  13  April  1950,  which  initiated  the  review  of  House 
Document  No.  179,  73d  Congress,  2d  Session  (the  "308  report").  He  ex- 
pressed the  hope  that  the  Corps  of  Engineers  would  give  particular  con- 
sideration to  such  prospective  benefits  as  would  serve  to  justify  Fed- 
eral participation  in  a project  for  conservation  of  the  Delaware  River's 
water  resources.  On  interrogation  by  the  District  Engineer,  U.  S.  Army 
Engineer  District,  Philadelphia,  he  stated  that  the  plans  formulated  un- 
der the  auspices  of  the  Commission  made  no  specific  provision  for  any 
modification  of  the  existing  Corps  of  Engineer  flood  control  projects 
on  the  Lehigh  and  Lackawaxen  Rivers,  to  serve  the  interests  of  conserva- 
tion and  river  regulation. 

4 Mr.  James  H Allen,  Executive  Secretary  of  INCODEL,  stated  that 
he  only  desired  to  call  attention  to  a letter  he  had  received  from  U.  S. 
Senator  Robert  C.  Henrickson  of  New  Jersey,  who  had  sponsored  the  Com- 
mittee resolution  of  13  April  1950,  He  stated  that  Senator  Henrickson 
expressed  full  spport  of  the  Commission's  proposal,  and  regretted  that 
he  could  not  attend  the  hearing. 

5 . Mr.  Francis  S Kriel  , President  of  Albright  & Friel,  Inc,, 
Engineering  Consultants,  stated  that  he  had  no  statement  to  make,  but 
would  be  glad  to  be  available  to  answer  any  questions  regarding  the  re- 
port his  firm  had  prepared  for  INCODEL. 

6.  Mr  Robert  A. Harrier . Managing  Director,  Lehigh  Valley  Flood 

Council . stated  that  the  residents  of  the  Lehigh  Valley  are  extremely 
interested  in  the  earliest  possible  construction  of  the  flood  control 
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dam  (Bear  Creek  Dam)  that  has  been  authorized  for  the  Lehigh  River  He 
felt  that  the  Council  would  be  vigorously  opposed  to  any  development  that 
might  delay  the  construction  or  impair  the  effectiveness  of  this  dam.  He 
was  granted  permission  to  submit  a later  statement  concerning  the  posi- 
tion of  the  Lehigh  Valley  Flood  Control  Council  on  improvements  on  Dela- 
ware River  Mr.  J.  C.  Knowles,  President,  Lehigh  Valley  Flood  Control 
Council,  was  present  and  concurred  in  Mr  Harriet's  statement  of  the 
Council's  position. 

7 Mr  John  A Klett,  Secretary  and  Counsel,  Delaware  River  Devel- 
opment Corporation,  stated  that  his  corporation  had  applied  to  the  Fed- 
eral Power  Commission  for  a preliminary  permit  ^Project  #2039)  to  enable 
it  to  make  the  examinations,  surveys  and  explorations  necessary  to  deter- 
mine the  feasibility  of  developing  Tocks  Island,  Belvidere  and  Chestnut 
Hill  sites  on  Delaware  River  for  the  production  of  hydroelectric  power. 

This  development  would  be.  in  coordination  with  the  plan  proposed  by  INCODEL 
for  developments  to  provide  water  supply  and  stream  flow  regulation.  He 
stated  that  his  primary  interest  in  appearing  at  the  hearing  was  to  pre- 
sent evidence  that  would  convince  the  Co-ps  of  Engineers  that  hydroelec- 
tric development  on  the.  Delaware  River  should  be  accomplished  by  private 
enterprise,  that  there  is  no  precedent  for  interstate  development  of 
hydroelectric  power;  and  that  there  are  inherent  difficulties  that  can- 
not be  surmounted  in  that  type  of  development  by  an  interstate  group.  He 
stated  further  that  the  reservoir  which  his  corporation  proposes  to  con- 
struct. at  locks  Island  site,  could  be  in  operation  within  about  2-1/2 
years  after  issuance  of  a license  to  his  company,  whereas  rhe  first  stage 
of  development  as  planned  by  INCODEL,  all  of  which  would  be  upstream, 
would  require  some  15  years  for  construction  He  Pointed  o«f  that  the 
only  deviation  from  the  plan  proposed  by  INCODEL  would  be.  rhe  substitu- 
tion of  a dam  at  Tocks  Island  site  for  that  proposed  for  construction 
at  Wallpack  Bend. 

8.  Mr.  A,  G.  Hillberg,  Consulting  Engineer  for  Delaware  River  De- 
velopmen-  Corporation,  explains  rhe.  coordi  na<  ion  of  vheir  plan  for 
hydroelectric  power  development  with  that,  proposed  by  INCODEL . He  stated 
that  the  upstream  regulation  proposed  by  INCODEL  would  increase  the 
potential  power  at  Tocks  Island  site  by  20  percent  He  reviewed  the 
plans  proposed  by  both  groups  and  stated  that  the  50  percent  greater 
capacity  proposed  for  Tocks  Island  reservoir  over  that  at  Wallpack  Bend 
would  permit  his  corporation  to  guarantee  a flow  of  4,000  cubic  feet 
per  second  at  Trenton,  New  Jersey  for  98  percent  of  the  r ime  He  dis- 
cussed the  effect  of  his  proposed  project  on  fish  life,  particularly 
on  shad,  and  gave  assurance  that  whenever  successful  means  were  developed 
for  passing  fish  over  dams  his  corporation  would  be  glad  to  install  such 
facilities  at.  its  dams  on  Delaware  River  He  compared  steam-electric 
and  hydroelectric  power  production  and  systems,  and  stated  that,  his  corp- 
oration proposed  to  sell  its  energy  output  wholesale  to  established 
electric  systems  in  New  Jersey  and  Pennsylvania  for  relief  of  their 
steam  electric  plants  during  peak  load  periods 
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d Atlantic  States  Marine  Fisheries  Commission,  transmitted 
a memorandum  prepared  by  the  U.  S.  Fish  and  Wildlife  Service,  Depart- 
ment of  the  Interior  This  memorandum  had  been  prepared  after  a review 
of  the  preliminary  INCODEL  report  dated  January  1950.  The  memorandum 
recommended  that  (1)  alternate  plans  be  developed  not  calling  for  the 
construction  of  main-stem  dams  across  the  Delaware  River;  (2)  if  the 
construction  of  these  main-stem  dams  is  insisted  upon,  that  they  be  pro- 
vided with  fishways  which  the  Fish  and  Wildlife  Service  has  found  to  be 
capable  of  passing  shad  over  the  dams;  (3)  in  addition  to  fishways  which 
will  pass  shad,  that  diversion  channels  built  in  connection  with  main- 
stem  dams  be  screened  to  keep  out  young  downstream-migrating  shad. 

e . The  Joint  Executive  Committee  for  the  Improvement  and 
Development  of  the  Philadelphia  Port  Area,  in  a letter,  expressed 
"the  coniident  belief  that  a further  reduction  in  the  runoff  of  water 
at  Trenton  by  diversion,  or  by  regulated  control,  under  which  the  pro- 
duction of  hydroelectric  power  and  water  supplies  are  t ne  principal 
factors,  would  injuriously  affect  the  tidal  portion  of  the  Delaware 
River  below  Trenton  and  cause  irreparable  damage  to  industry  and  com- 
merce and  consequently  reduce  the  usefulness  of  improvements  hereto- 
fore authorized  for  the  benefit  of  navigation  " This  agency  urged  that 
thorough  consideration  be  given  to  what  it  firmly  believed  to  be  a dam- 
aging effect  on  the  commerce  and  industry  of  the  Philadelphia  Port. 

_f.  The  Greater  Philadelphia-South  Jersey  Council,  by  letter, 
urged  that  particular  attention  be  given  in  review  of  upstream  projects 
to  determine  their  effects  on  salinity  intrusion  in  the  estuary  and 
that  consideration  be  given  to  all  plans  that  would  result  in  a down- 
stream retreat  of  salinity  conditions 
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Ill  PUBLIC  HEARING  AT  PORT  JERVIS,  NEW  YORK 
6 JANUARY  1956 


12.  The  major  flood  of  August  1955  in  the  Delaware  River  resulted  in 
the  passage  of  additional  resolutions  by  the  Committees  on  Public  Works  in 
the  United  States  Senate  and  House  of  Representatives.  These  requested  ad- 
ditional reviews  of  prior  recommendations  for  flood  control  and  other  de- 
velopments as  contained  in  prior  reports.  This  hearing  and  the  next  three 
public  hearings  were  held  to  secure  data  on  conditions  produced  by  the  Aug- 
ust 1955  flood  and  to  obtain  the  views  and  desires  of  various  agencies,  or- 
ganizations, and  individuals  on  further  development  of  the  water  resources 
of  the  Delaware  River  basin. 

1 3 . Mr.  Horace  Evans,  New  York  State  Flood  Control  Commission,  Albany , 
New  York,  stated  that  that  agency  had  developed  a program  estimated  to  re- 
present a capital  investment,  both  Federal  and  State,  of  some  $140,000,000. 

A number  of  studies  are  pending  for  additions  to  this  program  and  the  Re- 
view Report  on  the  Delaware  watershed  is  included  Mr.  Evans  expressed 
hope  that  information  received  at  the  hearing,  and  the  ensuing  investiga- 
tion, would  result  in  Corps  of  Engineers  recommendations  to  the  Congress 

for  projects  beneficial  to  people  of  the  flood-stricken  area.  He  stated 
that  the  Commission  further  hoped  that  the  study  would  justify  the  under- 
taking of  minor  flood  control  projects  without  requiring  Congressional  auth- 
orization. Channel  clearing,  snag  removal,  and  bank  stabilization  were 
cited  as  examples  of  minor  flood  control  projects,  and  maximum  Federal  cost 
was  cited  as  $150,000.  Speaking  for  the  State  of  New  York,  Mr  Evans  of- 
fered complete  cooperation  by  that  State  in  any  projects  the  District  Eng- 
ineer might  find  justifiable,  dependent  upon  action  by  the  State  Legisla- 
ture. He  pointed  out  that  the  Legislature  has  never  failed  to  make  an  ap- 
propriation sufficient  to  carry  out  required  participation  in  authorized 
projects  recommended  by  the  Corps  of  Engineers.  Mr.  Evans  contributed 
copies  of  the  New  York  flood  control  law  which  he  stated  had  been  consid- 
ered as  a model  flood  control  law 

1 4 Assemblyman  Wil s on  C.  Van  Dozen,  0 range  County,  New  York,  g a ve 

assurance  of  all  possible  assistance  to  Mr.  Evans  to  enable  him  to  more 
fully  cooperate  in  *rhe  suggestions  of  the  U 3.  Army  Engineer  District, 
Philadelphia , 

1 5 . Mr  . John  Boardman,  representing  the  Interstate  Commission  on 

the  Delaware  River  Basin  (INCODEL),  stated  that  the  services  and  facili- 
ties of  that  agency  would  be  available  to  the  Corps  of  Engineers  in  its 
study  of  Delaware  River  basin.  He  reviewed  the.  January  1951  recommenda- 
tion of  INCODEL,  that  the  States  of  New  York,  New  Jersey  and  Pennsylvania 
create  an  interstat  agency  to  construct  and  operate  four  reservoirs  in 
the  upper  basin.  He  cited  t.he  opposition  by  Pennsylvania  to  this  recom- 
mendation and  discussed  the  unilateral  construction  of  the  Cannonsville 
Reservoir  by  the  City  of  New  York  and  how  the  consumnation  of  INCODEL ' s 
plan  would  have  eliminated  a substantial  part  of  t.he  damage  created  in 
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New  York  State  by  Hurricane  Diane  in  August  1955.  He  recommended  that 
every  effort  be  made  to  develop  those  units  that  would  be  located  in  the 
headwater  region  of  the  Delaware  River  as  a part  of  the  water  resources 
plan . 

16  Mr.  James  T.  Murphy,  Mayor  of  Port  Jervis,  New  York.  The 
Mayor  cited  estimated  damages  caused  to  Port  Jervis  by  Hurricane  Diane. 

He  then  cited  the  following  existent  flood  hazards  and  his  recommenda- 
tions for  their  elimination. 

a.  Temporary  dams  have  been  formed  by  fallen  trees,  rock  and 
debris  in  streams  leading  to  the  Delaware  River  These  give  way  when 
sufficient  water  pressure  is  built  up  behind  them  and  cause  sudden  rises 
in  the  river  He  recommended  that  such  streams  be  kept  clean  to  prevent 
this  flood  damage. 

J).  Silt  deposits  in  the  bed  of  the  Neversink  River  at  its 
junction  with  the  Delaware  have  raised  the  bed  of  this  river  and  have 
increased  flooding  in  the  Tri-State  area.  He  recommended  that  dikes  be 
constructed  along  the  south  bank  of  the  Neversink  and  Delaware  Rivers  to 
provide  protection  for  the  Tri-State  area. 

£.  The  dike  along  the  Delaware  River  at  the  upper  end  of  Port 
Jervis  is  50  years  old  and  in  need  of  rehabilitation.  The  banks  and 
channel  along  this  dike  are  overgrown  with  trees  and  underbrush  which 
further  raise  flood  levels  He  recommended  a survey  of  the  area  and  the 
raising  of  the  dike  as  high  as  practicable  without  endangering  Matamoras, 
Pa. 


17  Mr.  James  W.  Anderson,  Director  of  Jubilee  Ranch,  (a  children's 
camp  located  near  Godeffroy  in  the  Neversink  River  valley)  , stated  that 
the  camp  which  houses  an  aggregate  of  1,200  children  over  a 10-week  per- 
iod each  summer,  is  now  worthless  due  to  the  danger  of  being  flooded. 

He  requested  every  consideration  be  given  to  prevent  future  flooding  of 
the  camp  He  proposed  that  the  channel  of  the  Neversink  River  be  en- 
larged by  dredging  in  this  area 

18.  Mr  Joseph  Maxwell,  a retired  marine  engineer,  stated  he 
lived  across  from  Jubilee  Ranch  and  witnessed  the  results  of  the  flood. 

He  stated  that  he  has  seen  many  floods  in  his  28  years  of  Navy  service 
all  over  the  world  and  acknowledged  the  benefits  of  the  dredging  done 
by  the  Corps  of  Engineers  on  the  Hudson  River.  He  recommended  dredg- 
ing the  Neversink  River  channel  to  greater  depths  as  the  only  practical 
solution  to  the  problem. 

1 9 . Mr.  John  C.  Thompson,  Executive  Engineer,  New  York  State  .ater 
Power  and  Control  Commission,  expressed  the  opinion  that  the  Corps  of 
Engineers  has  been  hampered  in  the  past  by  estimating  evaluation  and 
relative  cost  only  for  flood  control  structures  He  pointed  out  that 
consideration  should  also  be  given  to  the  use  of  storage  reservoirs  and 
other  types  of  multiple  purpose  developments  for  water  resources  in  ad- 
dition to  developments  for  flood  control  alone. 
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20„  Mrs,  Edna  M.  Covart , Matamoras,  Pennsylvania,  stated  that  she 
has  property  in  Matamoras  directly  opposite  the  junction  of  the  Never- 
sink  River  with  the  Delaware.  She  believed  that  the  Delaware  River 
should  be  dredged  along  the  front  of  Matamoras,  Pennsylvania,  to  reduce 
flooding  at  that  point. 

21.  Mr.  Henry  Zehner,  Tusten,  New  York,  requested  the  District 
Engineer  to  include  in  the  overall  study  a consideration  of  clearing 
and  snagging  in  small  tributary  streams  and  in  the  channel  of  the  Del- 
aware River  near  Tusten,  New  York. 

22.  Mr.  Merlin  Strait,  Supervisor,  West  Fall  Township,  Pike  County, 
Pennsylvania , proposed  that  the  islands  in  the  Delaware  River  below  Mat- 
amoras, Pennsylvania,  should  be  cleared  and  the  river  dredged  in  this 
reach. 

23.  Mr.  Fred  Mason,  Port  Jervis,  New  York,  pointed  out  the  shoal- 
ing that  has  occurred  in  the  Delaware  River  below  the  junction  of  the 
Neversink  River.  He  also  stated  that  the  failure  of  small  dams  in  the 
Neversink  River  increased  flood  heights  in  both  streams.  He  proposed 
that  New  York  State  exercise  greater  control  over  safety  of  dams;  that 
the  levee  at  Port  Jervis  be  raised;  and  that  the  channel  in  the  Dela- 
ware River  be  enlarged  by  dredging  and  building  up  the  banks. 

24 . Mrs.  Lillian  Barnum,  Neversink  Grove,  near  Godeffroy,  New 
York , called  attention  to  the  bank  erosion  along  the  Neversink  River 

in  this  area  as  well  as  the  flooding  caused  by  the  Neversink  River  in  the 
August  1955  flood.  She  suggested  building  a flood  wall  or  dredging  the 
river . 

^5 . Mr.  Leonard  Krupp,  Supervisor,  Town  of  Rockland,  Sullivan 
County,  New  York,  requested  by  letter  that  some  Government  representa- 
tives visit  that  area  to  discuss  a recommendation  which  the  writer  felt 
might  be  more  economical,  and  a great  deal  more  effective,  than  the 
Army  Engineer  plan,  which  was  rejected  in  1954  by  higher  authorities. 
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IV  PUBLIC  HEARING  AE  STROUDSBURG,  PENNSYLVANIA 
13  JANUARY  1956 


26.  This  was  the  second  of  the  Public  hearings  held  after  the 
August  1955  flood  This  one  was  held  in  one  of  the  towns  that  suf- 
fered the  greatest  damage  from  this  occurrence 

27.  Honorable  Francis  C Walter,  Member  of  Congress, from  Easton, 

Pennsylvania , announced  that  he  expected  tha1:  funds  would  be  appropria- 

ted and  the  Lehigh  Valley  Flood  Control  Project  started  shortly  He 
stated  that  he  felt  that  the  water  resources  of  the  Delaware  River  basin 
should  be  developed,  not  alone  for  flood  concrol,  but  for  water  supply 
and  other  allied  purposes.  He  recommended  to  the  people  of  the  area 
that  they  organize  themselves  to  promote  development  of  the  basin  and 
that  they  insist  that  Pennsylvania  enter  into  compact  with  the  Stages 
of  New  Jersey  and  New  York  for  development  and  use  of  the  water  re- 
sources of  the  Delaware  basin  and  then  call  upon  every  interested 
branch  of  the  government  to  construct  the  desired  improvements. 

28 . Mr W V.  lorns,  Hydraulic  Engineer,  U S Geological  Sur- 
vey , pointed  out  the  value  of  Pepacton  and  Neversink  Reservoirs  dur 

ing  the  August  1955  flood.  These  reservoirs,  although  constructed 
entirely  for  water  supply  purposes,  impounded  the  flood  waters  rising 
above  those  sites,  and  prevented  greater  flooding  from  occurring  along 
the  streams  below  them,  and  to  some  extent  on  the  main  stem  of  Dela- 
ware River  and  in  the  lower  Never  sink  Rivet  at  Port  Jervis,  New  York 

29.  Mr  Maurice  K. . Goddard,  Secretary  of  -he  Pennsylvania  Depart • 

ment  of  Forests  and  Waters,  represented  “he.  Commonweal f h of  Pennsylva- 
nia. Mr.  Goddard  pointed  out  that  Bear  Creek  reservoir  on  Lehigh  River, 
Prompton  and  Dyberry  reservoirs  in  the.  Lackawaxen  River  basin,  as  well 
as  channel  improvements  at  Allentown  and  Bethlehem  had  been  authorized 
by  Congress  before  the  August  1955  flood  but  no  funds  were  appropriated 
for  any  of  'hem.  He  also  pointed  out  “hat  ih  was  estimated  that  had 
these  projects  been  completed  and  in  operation,  'he  damage  created  by 
that  flood  would  have  been  reduced  by  a:  least  $20,000,000  He.  urged 
that  all  "push"  for  completion  of  he  projects,  for  there  was  no  doubt 
of  their  jusf i f i ca“ ion . He  s“ated  hat  many  meteorologists  now  believe 
that  'he  Atlantic  hurricane  path  has  defiri • ly  shifted,  and  that  the 
East  Coast  may  expect  more  and  more  storms  of  hurricane  force  in  the 
future  He  recommended  that  research  be  car; id  on  in  "clcud  seeding", 
since  one  eminent  scientist  has  suggested  that  ht  pa'h  of  these  hurri- 
canes might  thereby  be  controlled  to  some  ex'  n'  With  reference  'o 
flood  plain  zoning,  Mr  Goddard  stated  t ha  zoning  privileges  have  been 
granted  to  civil  subdivisions  and  it  is  he  du'y  of  local  authorities 
alone  to  exercise  them  Mr.  Goddard  outlined  a program  which  he  felt 
should  be  undertaken.  He  stated  that  every  Possible  tffor*-  should  be 
made  to  Improve  land  use  practices  in  r he  basin  so  as  to  control  run- 
off at  the  source  to  fhe  maximum  deerc  possible  These  effor's  should 
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include  continuation  of  conservation  education;  extension  of  soil  con- 
servation districts;  full  utilization  of  the  provisions  of  Public  Law 
566  (The  Watershed  Protection  and  Flood  Prevention  Act);  the  organiza- 
tion of  local  watershed  agencies,  similar  to  the  Brandywine  Valley  Asso- 
ciation; and  further  use  of  "tree  farms."  He  recognized,  however,  that 
improved  land  use  is  only  part  of  the  answer.  He  stated  that  we  must 
also  plan  and  construct  flood  control  reservoirs  and  other  protective 
works  on  tributary  streams  wherever  they  are  found  feasible.  He  recog- 
nized the  limitations  imposed  by  physical  and  cultural  development  on 
this  phase  of  the  program  and  stated  that  these  localized  flood  preven- 
tion measures  need  to  be  supplemented  by  main  stream  structures.  He 
called  attention  to  previous  reports  of  the  Corps  of  Engineers,  and  to 
the  INCODEL  report  on  the  utilization  of  the  Delaware  River  water  re- 
sources, as  well  as  the  prior  studies  of  upland  water  sources  made  by 
the  City  of  Philadelphia.  He  requested  that  careful  consideration  be 
given  to  potential  development  of  the  Wallpack  Bend  site  on  Delaware 
River,  as  well  as  the  supplementary  potentials  at  Belvidere  and  Tocks 
Island  and  at  the  other  sites  referred  to  in  House  Document  No.  179, 

73d  Congress,  2d  Session  He  submitted  a report  dated  1 September 
1955  on  Wallpack  Bend  Dam  and  Reservoir  that  had  been  prepared  by  Al- 
bright & Friel,  Inc.,  for  the  Department  of  Forests  and  Waters.  He 
pointed  out  that  the  amended  United  States  Supreme  Court  decree  and 
reciprocal  legislation  enacted  by  both  Pennsylvania  and  New  Jersey  make 
it  legally  possible  for  Pennsylvania  to  construct  Wallpack  Bend  project 
with  New  Jersey  participating  up  to  .30  percent  in  both  cost  and  water. 

He  felt,  however,  that  the  need  for  flood  control  was  so  great  that 
this  project  should  be  a joint  undertaking  by  the  Federal  government 
and  the  two  states.  He  stressed  that  there  was  a real  need  for  the 
development  and  execution  of  a Delaware  River  basin  program  for  effect- 
ive control  and  utilization  of  water  for  municipal  and  industrial  water 
supply,  irrigation,  drainage,  pollution  and  salinity  control,  naviga- 
tion, recreation,  hydroelectric  power,  and  allied  purposes. 

30.  Nr  Francis  A Pitkin,  Cnairman  of  INCODFL , referred  to  exist- 
ing Congressional  resolutions  requesting  the  review  of  previous  reports 
and  stated  emphatically  that  INCODEL  stands  willing  and  ready  to  assist 
the  Corps  of  Engineers  to  the  fullest  degree,  in  the  re-examination  of 
the  problem  of  control  and  development  of  the  water  and  related  land 
resources  of  the  Delaware  River  basin.  He  also  stated  that  insofar  as 
practicable  the  services  and  facilities  of  the  Commission  will  be  avail- 
able at  all  times  to  the  Corps  of  Engineers.  He  stated  that  the  time 
had  arrived  for  the  preparation  of  a broad  gauge,  comprehensive  multiple- 
purpose  program  for  the  development  of  the  water  resources  of  the  Dela- 
ware River  basin.  He  stated  that  this  plan  should  encompass  the  entire 
watershed  and  should  cover  the  control  and  utilization  of  the  waters  and 
related  natural  resources  of  the  region  for  all  purposes  affecting  the 
safety,  health  and  general  welfare  of  the  people  in  the  basin.  Such 
purposes  should  include  municipal  and  industrial  water  supply;  farm  use, 
including  irrigation,  abatement  of  floods,  pollution,  salinity  and  soil 
erosion;  recreation;  protection  of  oysters,  fish  and  wildlife;  produc- 
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cion  of  focu  aui.  ciber;  navigation;  electric  power;  and  other  re- 
lated purposes.  He  also  stated  that  INCODEL  is  of  the  opinion 
that  the  authority,  inherent  in  the  Congressional  resolutions  of 
13  April  1950  and  14  September  1955  requesting  the  review  survey, 
is  sufficiently  broad  to  carry  out  this  comprehensive  study  He 
pointed  out  that  INCODEL  has  a direct  interest  in  such  projects  as 
the  Cannonsville  Reservoir  on  West  Branch  Delaware  River;  the  Prompton 
and  Dyberry  Reservoirs  in  the  Lackawaxen  basin;  the  Bear  Creek  flood 
control  reservoir  in  the  Lehigh  River  basin;  the  Wallpack  Bend  Reser- 
voir on  Delaware  River;  and  the  Delaware  River  channel  improvement 
below  Trenton,  New  Jersey.  He  urged  that  there  be  no  delay  in  con- 
structing these  projects  He  also  called  attention  to  the  formation 
of  the  Delaware  River  Basin  Survey  Commission  by  the  four  State  Gov- 
ernors and  the  Mayors  of  New  York  and  Philadelphia. 

31 . Mr.  Robert  A.  Harrier.  Managing  Director,  Lehigh  Valley 
Flood  Control  Council,  stated  that  the  Council  urged  the  immediate 
initiation  of  construction  of  Bear  Creek  Reservoir,  as  well  as  the 
construction  of  the  planned  flood  protection  works  at  Allentown, 
and  Bethlehem,  Pennsylvania,  and  that  these  projects  be  given  top 
priority.  The  Council  also  recommended  active  consideration  of  local 
flood  protection  at  Easton,  Pennsylvania,  and  at  Weissport,  Pennsyl- 
vania, to  augment  the  minimum  protection  to  be  afforded  by  Bear  Creek 
Reservoir . 

3 2 . Golonel  A.  M.  Heritage.  Chief  of  Civil  Defense,  Bucks 
County,  Pennsylvania,  stated  that  Bucks  County  had  suffered  a loss 
of  about  $16,840,000  and  one  life  during  the  August  1955  flood.  He 
urged  that  flood  control  be  provided  for  Neshaminy  Creek  and  along 
Delaware  River  in  Bucks  County. 

33.  Mr.  K.  A.  Gillespie,  Honesdale,  Pennsylvania,  gave  a resume 
of  floods  and  flood  damage  for  the  Honesdale  and  Dyberry  areas  dating 
back  as  far  as  1865.  He  urged  that  immediate  action  be  taken  to  con- 
struct flood  control  dams  at  Prompton  and  Dyberry  to  provide  flood  pro- 
tection for  the  Lackawaxen  River  valley,  for  which  the  people  of  that 
area  have  been  waiting  for  fourteen  years.  He  also  pointed  out  that 
Honesdale  was  ready  and  willing  to  cooperate  on  the  project. 

34.  Mr.  Michael  Perche , Burgess  of  Hawley,  Pennsylvania,  stated 
his  borough  is  on  Middle  Creek  where  it  joins  Lackawaxen  River.  He 
urged  that  something  be  done  to  improve  channel  conditions  there  so 
that  the  town  would  not  be  washed  out  during  the  spring  thaw. 

35.  Mr.  Kermit  G.  Beltz,  Burgess  of  Weissport,  Pennsylvania, 
reviewed  damage  and  loss  of  lives  resulting  from  floods  in  that  area 
throughout  the  years.  He  emphasized  the  great  damage  caused  by  the 
flood  of  June  1862  in  which  150  lives  were  lost  between  White  Haven 
and  Easton,  Pa.  He  stated  that  a dam  at  Bear  Creek  would  afford  some 
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relief  to  Weissport,  but  urged  that  additional  flood  protection  be  pro- 
vided for  this  town.  He  stated  that  the  following  projects  were  abso- 
lutely necessary- 

a.  Construction  of  a dike  on  the  east  bank  of  the  Lehigh  to 
extend  three-quarters  of  a mile  south  of  the  borough; 

b.  Reinforcing  the  existing  dike  at  the  northwestern  end  of 
the  borough; 

c.  Dredging  of  the  present  river  channel  through  the  borough 

cl.  Removing  of  the  dam  across  the  river  at  Parryville,  which 
creates  ice  jams  and  causes  backwater. 

36 . Mr.  S-  L.  Mapes , Chief  Engineer,  Central  Railroad  Company 
of  New  Jersey,  stated  that  his  company  has  a deep  interest  in  the 
control  of  the  Lehigh  River  because  the  railroad  extends  along  that 
river  for  about  fifty  miles  from  Lehighton  to  Easton  and  has  suffered 
heavy  financial  losses  in  four  major  catastrophes  since  1902.  He 
voiced  approval  of  the  proposed  Bear  Creek  dam,  and  of  the  dike  and 
levee  construction  proposed  for  Allentown  and  Bethlehem,  Pennsylvania, 
and  offered  the  railroad's  cooperation  on  the  investigation. 

3 7 . Mr.  Jesse  R.  S.  Flory,  Mayor  of  East  Stroudsburg,  Pennsylva- 
nia , expressed  hearty  approval  of  the  Engineers'  plans  and  pledged  the 
complete  cooperation  of  his  borough. 

38.  Mr.  H.  H.  Harris,  Mayor  of  Stroudsburg,  Pennsylvania,  stated 
that  the  Borough  of  Stroudsburg  had  carried  out  extensive  channel  im- 
provements on  both  Brodhead  and  Pocono  Creeks  through  the  town  prior 
to  the  August  1955  flood;  that  the  borough  had  suffered  millions  of 
dollars  of  damage  in  that  flood;  and  that  it  would  cooperate  100  per- 
cent on  plans  for  flood  protection. 

39.  Mr.  George  T.  Robinson,  Borough  Solicitor,  Stroudsburg, 
Pennsylvania , stated  that  his  borough  had  suffered  six  major  floods 
since  1860  and  that  while  loss  of  life  in  the  August  1955  flood  was 
small,  the  town  was  one  of  the  points  where  major  property  damage,  in 
millions  of  dollars  in  all  classifications,  occurred  He  also  stated 
that  although  the  borough  was  principally  interested  in  alleviating 
flood  danager  in  Stroudsburg,  it  would  support  any  measures  for  flood 
control  and  better  utilization  of  the  resources  of  the  whole  watershed. 

40  Mr.  Warren  Luckenbill,  retired  locomotive  engineer,  Lehigh- 
ton, Pennsylvania,  read  a petition  signed  by  192  citizens  of  Weissport, 
requesting  that  the  levee  on  the  east  side  of  the  Lehigh  River  in  the 
vicinity  of  Weissport  be  extended  seven-tenths  of  a mile  south,  and 
that  Lehigh  River  be  dredged  in  the  vicinity  of  Weissport.  The  peti- 
tion also  requested  technical  and  financial  assistance  for  this  work. 
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4 L . Kt . Harold  E.  Albert,  Supervisor  of  Stroud  Township,  Monrue 
County,  Pennsylvania,  stated  that  his  township  surrounds  the  Borough 
of  Stroudsburg  and  suffered  great  loss  in  the  August  1955  flood.  He 
requested  that  flood  protection  be  provided  in  that  area  along  Brod- 
head  and  Pocono  Creeks.  He  proposed  channel  improvements  and  levees 
along  these  creeks  and  especially  impounding  dams  on  Brodhead  and 
Pocono  Creeks  to  prevent  rapid  runoff 

42.  Mr.  A M.  Slee,  Public  Health  Coordinator,  Monroe  County 
Civil  Defense,  stated  that  the  importance  of  water  resources  to 
public  health  and  future  industrial  development  in  the  entire  community 
cannot  be  overestimated.  He  expressed  hope  that  future  planning  would 
give  serious  consideration  to  water  resources  and  their  utilization  as 
well  as  to  flood  control  problems. 

43  Mr.  Charles  R Kluck,  Sanitary  Engineer,  Pennsylvania  De- 
partment of  Health,  Harrisburg,  Pennsylvania,  stated  that  his  Depart- 
ment would  be  glad  to  supply  any  information  it  had  on  public  water 
supplies,  community  sewere  systems,  and  sewage  plants  to  augment  this 
investigation. 


44.  Mr.  John  DeKorte , Milanville,  Pennsylvania,  described  gen- 
eral flood  conditions  in  the  Milanville  community  caused  by  Delaware 
River  and  Corcoran  Creek.  He  requested  that  further  study  be  made 

of  Corcoran  Creek  with  possible  construction  of  flood  retention  basins, 
and  dredging  of  a channel  in  the  creek 

45 . Mr.  Kennard  Lewis,  Lawyer,  East  Stroudsburg,  Pennsylvania, 
stated  he  owned  property  in  Dingmans  Ferry  on  Delaware  River  and  that 
he  understood  that  the  Wallpack  Bend  reservoir  would  submerge  most  of 
this  village  as  well  as  part  of  the  village  of  Bushkill,  Pennsylvania. 
He  proposed  that  lower  dams  be  built  at  Tocks  Island,  Belvidere,  and 
near  Easton,  instead  of  the  higher  dam  at  Wallpack  Bend  He  pointed 
out  that  these  smaller  reservoirs  would  greatly  enhance  recreation  re- 
sources in  both  Pike  and  Monroe  Counties  as  well  as  some  in  Northampton 
County 

46  Mrs.  Alice  Britton,  Bushkill,  Pennsylvania,  read  a statement 
by  her  husband,  John  Britton,  recommending  four  steps  to  be  taken  to 
control  small  rivers,  creeks  and  streams  in  the  area.  These  are. 

(1)  clear  the  stream  channel  of  debris,  where  advisable  restore  their 
original  courses  and  where  necessary,  reinforce  the  banks;  (2)  ex- 
tend State  inspection  of  the  construction  and  maintenance  of  small 
lakes  and  ponds  with  areas  of  one  acre  or  more  in  the  Pocono  area; 

(3)  construct  secondary  dams  and  controlled  detention  basins  at 
strategic  points  to  regulate  flood  flows;  (4)  establish  and  train  a 
corps  of  flood  wardens,  who  would  watch  the  streams  and  issue  flood 
warnings  through  a central  control  office.  Mr.  Britton  urged  that 
immediate  action  be  taken  to  construct  the  Wallpack  Bend  project. 
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47.  Letters,  briefs  and  meoranda  were  submitted  in  connection 
with  the  hearing,  and  expressed  views  as  follows: 

a.  Chief  Burgess,  Milford  Borough,  Pennsylvania,  by  letter, 
presented  a brief  resume  of  the  flood  damage  along  Sawkill  and  Vander- 
mark  Creeks  and  Delaware  River  at  Milford,  Pennsylvania.  He  recommend- 
ed that  flood  control  along  the  creeks  consist  of  channel  clearing  and 
improvement  of  alignment.  He  also  stated  that  it  was  estimated  that 
construction  of  Wallpack  Bend  Reservoir  would  eliminate  about  $32,070 
of  assessed  real  estate  values  in  Milford  Borough  by  inundation. 

]j.  City  of  Easton,  Pennsylvania,  submitted,  by  letter,  a 
statement  prepared  by  the  City  Engineer  giving  data  on  floods  suffered 
in  the  past  by  that  city  and  flood  damage  caused  by  the  August  1955 
flood.  The  letter  stressed  that  steps  to  protect  property  and  health 
and  safety  in  Easton  were  urgently  needed. 

£.  Mr.  John  C.  Thompson,  Executive  Engineer,  New  York  State 
Water  Power  and  Control  Commission,  submitted  a statement  and  pointed 
out  the  reduction  in  Delaware  River  floods  produced  by  the  joint  action 
of  the  Delaware  River  Master,  U.  S Geological  Survey,  and  the  City  of 
New  York  Board  of  Water  Supply  in  lowering  the  pools  in  Pepacton  and 
Neversink  Reservoirs  in  anticipation  of  the  August  1955  flood  and  stor- 
ing water  during  this  flood.  He  stressed  the  value  of  storage  reser- 
voirs in  reducing  flood  crests  and  urged  their  consideration. 

cL  Chamber  of  Commerce,  Easton,  Pennsylvania,  submitted  a 
letter  in  which  it  urged  the  immediate  construction  of  Bear  Creek  Res- 
ervoir and  the  other  parts  of  the  Lehigh  River  flood  control  project; 
that  a similar  plan  for  flood  control  be  developed  for  Delaware  River; 
and  that  as  soon  as  the  Delaware  plan  was  completed,  that  it  be  con- 
structed immediately  to  avoid  future  disasters  caused  by  floods. 

e.  The  Delaware,  Lackawanna  and  Western  Railroad,  submitted 
a letter  giving  an  estimate  of  the  damage  sustained  in  the  Delaware 
River  basin  by  that  line.  The  letter  stated  that  there  was  a definite 
and  urgent  need  for  flood  control  on  Delaware  River  and  its  tributaries; 
requested  prompt  and  thorough  action  by  the  Corps  of  Engineers  to  pro- 
vide flood  control;  and  pledged  cooperation  of  the  railroad  on  this 
work . 
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V 


PUBLIC  HEARING  AT  TRENTON,  NEW  JERSEY 
20  JANUARY  1956 


48  This  was  the  third  of  the  public  hearings  held  after  the  Aug- 
ust 1955  flood.  It  was  held  in  New  Jersey  at  the  lower  end  of  the  flooded 
area  in  order  to  give  the  residents  and  interests  in  that  area  an  oppor- 
tunity to  express  their  views  regarding  the  investigation  proposed.  It 
also  afforded  an  opportunity  for  them  to  present  data  regarding  flood 
damage  in  this  area. 

49 . Senator  Wayne  Dumont,  Jr  , Warren  County,  New  Jersey,  Presi- 
dent of  New  Jersey  State  Senate,  pointed  out  that  aside  from  a flood 
control  problem  along  Delaware  River,  the  northeastern  metropolitan  part 
of  New  Jersey  had  a water  supply  problem.  Therefore,  that  State  was 
vitally  interested  in  the  construction  of  Wallpack  Bend  as  a multiple- 
purpose  reservoir.  He  also  stated  that  recreation  on  this  reservoir 
should  be  given  full  consideration,  as  well  as  use  of  the  water  to  aug- 
ment low  flows  in  the  river  below  Trenton  for  salinity  control.  Senator 
Dumont  cited  the  following  reasons  why Wallpack  Bend  should  be  constructed 
and  operated  as  a multiple-purpose  reservoir:  (a)  it  would  provide  a much 
needed  water  supply  facility  for  northeastern  portions  of  New  Jersey; 

(b)  it  would  result  in  augmentation  of  the  low  flow  of  the  river  down- 
stream, at  all  seasons  of  the  year,  as  desired  by  Pennsylvania;  (c)  the 
flow  regulation  would  prevent  the  excessive  salt  water  intrusion  which 
South  Jersey  residents  fear  will  result  if  the  Delaware  River  channel 
is  dredged  above  Philadelphia  to  Trenton;  (d)  the  recreation  facilities 
provided  would  benefit  residents  of  New  Jersey,  New  York  and  Pennsylva- 
nia. Mr.  Dumont  requested  that  the  Federal  government  participate  in 
the  project  to  the  extent  of  providing  the  flood  control  facilities  re- 
quired . 

50.  Dr.  Thurlow  C Nelson,  Chairman  of  the  New  Jersey  Water  Policy 
and  Supply  Council , New  Jersey  Department  of  Conservation  and  Economic 
Development , referred  to  a report  by  Powell-Leggette-Brashears , dated 
May  1954,  which  dealt  with  the  relation  of  subsurface  supplies  to  river 
flow  in  the  Camden-Philadelphia  area.  He  stated  that  the  Council  was 
concerned  since  this  report  indicated  that  isochlor  50  with  comparable 
flows  advanced  between  1940  and  1952  some  eight  to  twelve  miles  upstream 
in  Delaware  River  This  advance  was  apparently  caused  by  the  channel 
deepening,  or  rising  sea  levels,  or  both.  Dr.  Nelson  stated  that  any 
diversion  of  water  out  of  the  river  must  result  in  a permanent  increase 
in  salinity  of  Delaware  River  and  Bay  regardless  of  compensating  re- 
leases. He  requested  recognition  of  the  conflict  between  the  interests 
of  northern  New  Jersey,  and  those  of  lower  Delaware  Valley  and  of  Del- 
aware Bay.  He  stated  that  use  of  the  entire  New  York  and  New  Jersey 
diversions  will  result  in  bringing  almost  the  entire  natural  oyster  pro- 
ducing area  into  the  realm  of  the  most  dangerous  marine  enemies  Dr. 
Nelson  stated  that  the  shad  industry,  which  formerly  amounted  to  two- 
and  one-half  million  dollars  per  year,  has  been  reduced  to  about  l/20th 
of  that  amount  due  to  stream  pollution  but  that  this  industry  could  be 
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saved  if  a reservoir  were  constructed  from  which  a substantial  quanti- 
ty of  water  could  be  released  for  this  purpose.  He  stated  further, 
that  the  ultimate  needs  for  water  in  New  Jersey  will  require  maximum 
development  of  the  intrastate  streams,  plus  the  State's  fair  share  of 
the  waters  of  the  Delaware. 

51 . Mr.  George  R.  Shanklin,  Acting  Director  and  Acting  Chief 
Engineer  of  the  Division  of  Hater  Policy  and  Supply,  New  Jersey  Depart- 
ment of  Conservation  and  Economic  Development,  stated  that  the  Divi- 
sion concurs  that  there  is  a need  for  a review  of  previous  reports 
dealing  with  the  water  resources  of  Delaware  River  in  view  of:  (a) 
the  adoption  of  the  40- foot  navigation  channel  between  Philadelphia 
and  Trenton;  (b)  the  large  increase  in  ground  water  recharge  to  the 
Raritan  formation  from  Delaware  River  due  to  heavy  pumping  near  Camden, 
New  Jersey;  (c)  the  amended  U.  S.  Supreme  Court  decree  of  1954  which 
increased  diversions  allowed  New  York  City  and  New  Jersey  for  water 
supply;  (d)  the  reciprocal  legislation  enacted  by  Pennsylvania  and  New 
Jersey  authorizing  construction  of  the  Wallpack  Bend  dam  and  reservoir 
for  water  supply  and  low  flow  compensation;  (e)  the  immediate  need  for 
additional  water  supply  for  the  northern  New  Jersey  metropolitan  area; 
(f)  the  disastrous  flood  of  August  1955;  and  (g)  an  indicated  change 
in  hurricane  tracks  along  the  Atlantic  coast.  He  stated  that  the 
Division  concurs  that  a water  resources  development  plan  for  the  Del- 
aware basin  is  needed,  and  that  it  should  include  developments  not 
only  for  flood  control,  water  supply,  and  hydroelectric  power  but 
also  provisions  for  irrigation,  recreation,  abatement  of  stream  pollu- 
tion, preservation  of  fish  life  and  shell  fisheries,  and  the  protec- 
tion of  the  ground  water  resources  of  South  Jersey  from  possible  salt 
water  intrusion.  He  pointed  out  the  great  damage  and,  destruction 
caused  in  New  Jersey  by  the  August  1955  flood  and  stated  that  even 
greater  damage  might  have  occurred  in  that  State  if  the  storm  caus- 
ing the  flood  had  been  centered  further  to  the  east.  He  stated  fur- 
ther that  the  Division  concurs  that  flood  detention  reservoirs  are 
desirable  on  tributaries  for  local  protection , and  that  flood  protec- 
tion should  be  incorporated  into  water  supply  and  stream-flow  regula- 
tion reservoirs  where  compatible  with  their  primary  use.  He  stated 
that  channel  improvement  and  walls  and  dikes  should  be  considered  for 
local  protection  of  industrial  centers  and  residential  communities, 
particularly  along  New  Jersey  streams.  He  requested  that  considera- 
tion be  given  to  establishing  a flood  warning  system,  preferably  with 
the  U.  S.  Weather  Bureau,  and  that  specific  areas  be  designated  by 
the  Corps  of  Engineers  where  flood  plain  zoning  would  be  merited.  He 
pointed  out  that  the  channel  improvement  project  at  Mount  Holly,  New 
Jersey,  was  the  only  completed  flood  control  project  in  the  Delaware 
basin  portion  of  New  Jersey  but  that  the  'J.  S.  Soil  Conservation  Ser- 
vice was  undertaking  channel  improvement  on  Pequcst  P,iver  near  Great 
Meadows,  Warren  County,  New  Jersey.  He  urged  that  in  the  restudy  of 
the  basin,  consideration  be  given  to  early  construction  of  Wallpack 
Bend  Reservoir  as  an  integral  part  of  the  development  of  Delaware  River 
and  that  the  study  determine  the  degree  of  federal  participation  for 
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flood  control  that  can  be  justified  in  this  project.  He  pointed  out 
that  New  Jersey  has  opposed  applications  for  private  hydroelectric 
power  development  on  the  ground  that  these  would  create  vested  rights 
that  would  have  to  be  purchased  later  when  the  river  was  needed  for 
the  primary  purpose  of  water  supply.  The  State  considers  water  power 
as  an  incidental  benefit  from  the  operation  of  reservoirs  for  stream 
flow  regulation.  He  stated  that  the  Division  would  be  glad  to  co- 
operate in  every  way  practicable  to  facilitate  the  completion  of 
this  much  needed  plan. 

52 . Commissioner  Joseph  E.  McLean,  New  Jersey  Department  of 
Conservation  and  Economic  Development,  stated  that  the  Department 
was  deeply  interested  in  utilizing  the  resources  of  the  Delaware 
River  basin,  and  that  he  felt  they  should  be  developed  under  a co- 
ordinated plan  with  the  cooperation  and  participation  of  public 
agencies  at  all  levels  of  government  and  not  at  a single  government- 
al level.  He  pointed  out  that  the  deeper  channel  in  the  Delaware, 
from  Philadelphia  to  Trenton,  was  important  to  New  Jersey's  welfare 
but  so  was  the  development  of  the  State’s  water  resources.  The 
supply  within  the  State  even  when  fully  developed  is  not  expected 
to  be  sufficient  for  the  needs  of  industry  and  the  public,  so  that 
the  State  must  develop  and  use  its  fair  share  of  the  water  in  Del- 
aware River.  This  share  he  stated  had  been  estimated  at  300  million 
gallons  of  water  per  day.  He  also  pointed  out  that  development  of 
the  deeper  channel  in  the  river  would  further  expose  the  Raritan 
aquifer  to  pollution  from  salinity  in  the  Delaware  River  water  and 
this  must  be  avoided  by  increasing  the  fresh  water  flow  by  upstream 
storage.  He  stated  this  storage  could  be  partially  provided  in  the 
Wallpack  Bend  reservoir  and  that  he  was  thoroughly  convinced  that 
the  construction  of  this  reservoir  is  fully  in  the  interest  of  Penn- 
sylvania and  New  Jersey.  This  reservoir,  in  addition  to  providing 
additional  water  for  water  supply,  would  also  augment  low  flows  in 
the  river  to  reduce  pollution  and  salinity  intrusion,  and  aid  fish 
and  wildlife.  It  would  also  provide  additional  much-needed  recrea- 
tional facilities.  He  concluded  by  heartily  indorsing  the  compre- 
hensive survey  and  offering  the  fullest  cooperation  and  assistance 
of  the  State  of  New  Jersey. 

53 . Mr.  Theodore  J.  Langan,  Director  of  Planning  and  Devel- 
opment. New  Jersey  Department  of  Cunser va t ion  and  Economic  Develop- 
ment . stated  that  deepening  of  the  channel  is  of  vital  importance 
to  the  economic  growth  of  the  state,  and  that  his  agency  envisions 
Philadelphia  Harbor  as  becoming  the  greatest  harbor  in  the  world. 

He  expressed  the  concurrence  of  his  department  with  the  recommenda- 
tions of  the  report  prepared  under  provisions  of  House  Document  308, 
and  urged  restudy  of  the  entire  project  to  bring  these  recommenda- 
tions up-to-date. 
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54.  Governor  Robert.  B.  Meyner,  State  of  New  Jersey,  stated 
that  the  development  of  the  Delaware  River  is  no  longer  a matter 
for  leisurely  discussion  but  a major  issue  with  profound  implica- 
tions for  the  welfare  of  all  the  citizens  of  the  four  states  in 
the  Delaware  River  valley;  the  full  benefits  of  this  river  system 
can  be  realized  only  through  an  integrated  program  of  multiple- 
purpose  development;  and  that  the  Federal  government  should  have  a 
broad  interest  in  its  development  and  should  participate,  since  it 
is  an  interstate  waterway  of  considerable  national  significance. 

He  reiterated  New  Jersey's  interest  in  the  various  phases  of  the 
water  resources  development  as  discussed  by  members  of  his  staff 
and  emphasized  that  in  the  future  New  Jersey  will  be  forced  to 
utilize  the  water  resources  of  the  State  to  the  greatest  extent 
possible  and  also  to  draw  heavily  upon  Delaware  River  for  addi- 
tional water  supply 

55.  Mr.  Oscar  R.  Wilensky,  Counsel  of  the  North  Jersey  Water 
Supply  Commission,  read  a letter,  prepared  by  the  Chairman  of  the 
Commission,  which  explained  that  the  municipalities  of  Bayonne, 
Elizabeth,  Hillside,  Kearny,  Newark,  Orange,  Cedar  Grove,  and  Bloom- 
field, New  Jersey,  had  filed  petitions  with  this  commission  for  ad- 
ditional water  supplies;  that  the  Commission  had  prepared  a report 
entitled  "Round  Valley  Project  for  the  Metropolitan  Section  of  the 
North  Jersey  Water  Supply  District;"  and  that  this  project  was  ex- 
pected to  be  approved  in  the  near  future.  The  letter  also  pointed 
out  that  although  the  first  stage  of  this  development  would  divert 
the  water  required  from  the  South  Branch,  Raritan  River,  later 
stages  would  require  the  pumping  of  230  million  gallons  of  water 
from  Delaware  River  at  Frenchtown,  New  Jersey  The  letter  requested 
that  the  diversion  rights  for  pumping  at  Frenchtown  be  preserved 

and  that  flood  control  developments  be  so  designed  as  not  to  inter- 
fere with  the  future  exercise  of  these  rights  Mr  Wilensky  ex- 
plained and  further  emphasized  the  need  for  developing  the  Round 
Valley  project  and  for  diverting  230  million  gallons  of  water  per 
day  from  Delaware  River  for  use  in  Northern  New  Jersey. 

5 6 . Mr Henry  W.  Peterson , Secretary,  South  Jersey  Port  Com- 

mission , stated  that  the  Commission  is  in  favor  of  the  40- foot  nav- 
igation channel;  is  interested  in  flood  control,  and  thinks  that  a 
dam  should  be.  constructed  above  Trenton  as  a precautionary  measure 

to  prevent  any  detrimental  salt  water  intrusion  from  advancing  up  the 
lower  river 

5 7 Mr  John  Roach,  Jr.  , repre s ending  the  Morris  County,  New 

Jersey  Board  of  Freeholders,  stated  that  the  State  of  New  Jersey 
wants  to  deplete  Morris  County's  water  resources  for  other  parts  of 
the  state  before  drawing  on  those  of  the  Delaware  River  He  also 
stated  that  the  present  rate  of  growth  indicates  that  Morris  County 
will  be  put  in  the  position  of  begging  for  water  from  the  Delaware 


18 


River  in  the  future,  when  the  water  in  the  County  is  being  used 
elsewhere  in  New  Jersey.  The  County  Board  feels  that  it  is  time 
for  action  and  that  the  Corps  of  Engineers  should  find  a solution 
to  this  problem  in  this  investigation. 

58 . Mr.  A.  H.  Underhill,  Director,  New  Jersey  Division  of 
Fish  and  Game  Commission,  stated  that  there  is  a mushrooming  de- 
mand by  New  Jersey  citizens  for  outdoor  recreation,  much  of  which 
can  be  furnished  by  wise  management  of  their  fish  and  game  resources. 

He  explained  that  major  changes  in  the  environment  of  fish  and  wild- 
life can  be  harmful  and  urged  that  appropriate  state  and  Federal  con- 
ervation agencies  be  permitted  to  cooperate  in  developing  the  com- 
prehensive water  resources  plan.  The  Director  pointed  out;  (1) 
that  the  marshes  bordering  the  Delaware  River  and  Bay  are  breeding 
grounds  and  wintering  areas,  or  migratory  stops,  for  hundreds  of 
thousands  of  waterfowl;  (2)  that  the  dumping  of  channel  spoil  in 
these  areas  would  reduce  this  habitat,  which  accounts  for  millions 
of  dollars  being  spent  by  more  than  350,000  gunners;  (3)  that  dams 
on  the  tributaries  could  eliminate  many  miles  of  principal  trout 
streams  that  provide  nearly  500,000  man-days  of  sport  annually; 

(4)  that  plans  are  now  materializing  for  the  rehabilitation  of  the 
Delaware  River  shad  fishery,  but  fishways  over  dams  must  be  pro- 
vided if  shad  are  to  spawn  and  the  young  reach  the  sea. 

59 . Mr.  Lewis  Klockner,  Water  Supply  Engineer,  speaking  for  the 
Commissioners  of  the  City  of  Trenton,  stated  that  the  city  derives 
all  of  its  water  from  the  Delaware  River  and  that  water  supply  is 

its  most  important  problem.  The  city  is  improving  its  system  and 
is  vitally  interested  in  low  flows  at  Trenton.  The  Commissioners 
feel  that  the  interests  of  Trenton  will  be  served  best  by  construc- 
tion of  the  Wallpack  Bend  dam.  They  are  in  favor  of  the  proposed 
investigation  and  are  particularly  interested  in  its  water  supply 
and  flood  control  features. 

60.  Mayor  Harold  Smith,  Town  of  Belvidere,  New  Jersey,  stated 
that  the  town  has  three  dams  on  Pequest  River  in  the  radius  of  one 
mile,  and  this  river  also  cuts  the  town  in  half.  He  pointed  out 

that  the  town  fears  that  if  the  U.  S.  Soil  Conservation  Service  dredges 
a new  channel  through  the  Great  Meadows  area  above  Belvidere,  it  would 
increase  floods  in  this  river  at  Belvidere.  He  requested  the  Corps 
of  Engineers  to  give  consideration  to  the  Pequest  River  basin  and  to 
determine  the  effect  of  the  Great  Meadows  project  on  floods  at  Bel- 
videre . 

61 . Mr.  Frank  Boheren,  Municipal  Engineer  of  Hunterdon  County, 

New  Jersey,  stated  that  he  represented  all  communities  from  the  City 
of  Lambertville  to  the  Township  of  Pohatcong.  He  outlined  some  of 

the  flood  damage  produced  by  the  1955  flood  and  recommended  that  Penn- 
sylvania, New  Jersey,  and  the  Federal  government  act  jointly  and  im- 
mediately to  install  sufficient  structures  on  the  upper  watersheds, 
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and  at  least  one  major  dam  on  the  Delaware  River,  to  cut  the  flood 
peaks  at  least  ten  feet  He  also  urged  that  one  agency  be  assigned 
the  responsibility  for  a flood  control  plan  and  for  securing  the 
cooperation  of  all  interested  parties. 

62 . Mr.  William  H.  Baumer,  representing  the  New  Jersey  State 
Chamber  of  Commerce,  brought  out  the  many  reasons  why  that  State 
should  be  growing  apace  with  other  states,  and  blamed  the  failure 

to  do  so  on  lack  of  water  supply  and  water  control.  Mr.  Baumer  sug- 
gested that  the  people  seek,  through  all  levels  of  government,  an 
integrated  solution  to  the  problems  of  flood  control,  water  supply, 
stream  regulation,  pollution  abatement  and  conservation  of  all  inter- 
state waters,  and  that  they  support  multi-purpose  use  of  the  waters 
of  the  Delaware  basin  insofar  as  they  refer  to  New  Jersey. 

63 . Mr.  Malcolm  P.  Crooks,  representing  the  Stony  Brook-Mill- 
stone Watershed  Association,  urged  that  the  U,  S.  Department  of 
Agriculture  and  the  Corps  of  Engineers  cooperate  on  this  study  to 
insure  its  being  carried  out  on  a multiple  use  basis  for  the  bene- 
fit of  the  entire  basin. 

64.  Mr  C.  F.  Mohr,  Professional  Engineer  from  Pennsylvania, 
suggested  impounding  as  much  water  as  possible  in  the  small  dams  on 
the  tributary  streams  to  replenish  the  water  table  and  increase  low 
flows.  They  would  also  aid  wildlife  conservation  He  stressed  his 
opinion  that  too  much  faith  should  not  be  put  in  one  large  storage 
dam  but  that  preference  should  be  given  to  small  control  dams  located 
over  wide  areas. 

65 . Mr.  Allen  Mard , New  Hope,  Pennsylvania,  publisher  of  the 
New  Hope  Gazette,  gave  information  on  flood  damage  at  New  Hope, 
Pennsylvania,  and  requested  that  the  Corps  of  Engineers  include  a 
study  of  flood  control  measures  for  Cuttalossa  and  Paunacussing 
Creeks.  He  also  called  attention  to  the  necessity  for  including 
intangible  flood  damages  in  flood  control  investigations  and  pointed 
out  some  of  them  suffered  in  New  Hope 

66.  Letters,  briefs  and  memoranda  were  submitted  by  other  in- 
terests in  connection  witn  the  nearing, and  expressed  views  as  fol- 
lows : 


a . Mr.  Fred  H.  Larson,  U.  S.  Soil  Conservation  Service, 
Upper  Darby,  Pennsylvania,  by  letter,  furnished  information  showing 
the  Soil  Conservation  Districts  organized  in  the  New  Jersey  portion 
of  the  Delaware  River  watershed.  He  called  attention  to  other  ac- 
tivities of  his  agency  in  the  area  under  Public  Law  566,  "Watershed 
Protection  and  Flood  Prevention  Act  " He  stated  that  ground  water 
supplies  appear  to  be  critically  short  in  parts  of  southern  New 
Jersey;  that  there  is  much  local  interest  in  this  problem;  and  that 
any  substantial  improvement  in  these  supplies  would  be  welcomed. 
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b.  Mr.  Charles  W.  Coward.  Mayor  of  Riverton,  New  Jersey,  listed 
in  a letter,  three  methods  which,  in  the  opinion  of  that  community,  can 
best  provide  flood  control.  These  were:  (1)  construction  of  check  dams 
and  reservoirs  in  and  along  the  Delaware  River  and  its  tributaries  north 
of  Trenton,  New  Jersey;  (2)  prevention  of  the  filling-in  of  marshes  and 
lowlands  along  the  river  south  of  Trenton  and;  (3)  by  not  deepening  the 
channel  of  Delaware  River  to  a depth  of  40  feet.  The  community  also 
took  exception  to  the  government's  requirement  that  local  interests  pro- 
vide assurances  that  they  will  hold  and  save  the  government  free  from 
damages  that  may  result  from  flood  control  projects. 


VI 


PUBLIC  HEARING  AT  PHILADELPHIA 
27  JANUAKi  1956 


PENNSYLVANIA 


67.  This  was  the  fifth  and  last  public  hearing  held  as  a result 
of  the  Congressional  resolutions  of  13  April  1950  and  14  September 
1955,  to  secure  the  views  and  desires  of  various  interests,  organi- 
zations and  individuals  in  the  objectives  and  outcome  of  this  invest- 
igation. 

68 . Mr.  Frederick  Nevins , Sanitary  Engineer,  U.  S.  Public  Health 
Service,  New  York,  New  York,  had  no  statement  to  make,  but  presented, 
for  consideration,  five  reports  on  water  pollution  control  in  the 
Delaware  River  basin.  These  reports  were  prepared  by  the  Public 
Health  Service  in  cooperation  with  the  respective  states  and  INCODEL , 
and  contained  a great  deal  of  information  on  pollution  and  sanitary 
conditions  in  the  basin. 

69 . Mr.  Maurice  K.  Goddard,  Secretary  of  the  Pennsylvania  De- 
partment of  Forests  and  Waters,  stated  that  as  a result  of  the  dis- 
astrous flood  of  August  1955,  his  Department  felt  that  the  Federal 
government  had  every  reason  to  join  Pennsylvania  and  New  Jersey  and 
participate  in  the  construction  and  future  operation  of  the  Wallpack 
Bend  project.  Mr.  Goddard  also  stated  that  the  Department  believed 
the  Delaware  River  channel  should  be  40  feet  deep  and  should  extend 
from  Trenton  to  the  Bay.  He  urged  that  both  of  these  projects  be 
undertaken  as  soon  as  possible. 

70.  Mr,  Clayton  M.  Hoff,  Chairman,  Delaware  Commission  on 
Interstate  Cooperation,  stated  that  the  State  of  Delaware  is  inter- 
ested in  Delaware  River  for  transportation,  for  cooling  water,  for 
industry,  for  fresh  water  and  well  water  adjacent  to  the  river,  for 
recreation  in  the  form  of  fishing  and  hunting  and  for  the  large  bus- 
iness growth  in  the  form  of  the  oyster  industry.  He  also  stated  that 
any  program  which  would  accomplish  flood  control  by  retarding  the 
flow  of  excessive  quantities  of  fresh  water  during  the  floods,  and 

by  releasing  the  flow  during  droughts,  would  reduce  the  salinity  of 
the  lower  part  of  the  Delaware  River  and  Bay,  and  would  thud  be  of 
the  greatest  benefit  to  the  oyster  industry  and  to  Delaware.  Speak- 
ing for  the  people  of  the  Brandywine  VaLley,  he  requested  that  the 
survey  by  the  Corps  of  Engineers  include  a proportionate  amount  of 
flood  control  storage  in  reservoirs  required  for  water  supply  use. 

He  urged  that  consideration  be  given  to  reducing  flood  damage  by  the 
imposing  of  flood  plain  zoning  in  areas  subject  to  overflow.  He 
stated  that  the  State  of  Delaware  indorsed  the  program  which  will  in- 
volve a comprehensive  water  supply  program  for  the  entire  Delaware 
River  basin  as  well  as  a natural  resources  development  and  management 
program  for  the  same  area. 
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71 . Mr.  John  T.  Welsh,  President  of  the  Board  of  County  Com- 
missioners, Bucks  County,  Pennsylvania,  presented  a report  detailing 
the  need  for  a comprehensive  flood  control  program  in  the  Delaware 
basin.  Mr.  Welsh  said  Bucks  County  is  affected  not  only  by  Delaware 
River,  but  also  by  Neshaminy  Creek  which  starts  in  Bucks  County  near 
Chal font  and  empties  into  the  Delaware  River  at  Bridgewater,  below 
Bristol.  He  added  that  the  Board  was  ready  to  assist  and  to  work 
with  the  Corps  of  Engineers  towards  the  solution  of  these  problems. 

72.  Colonel  A.  M.  Heritage,  Civil  Defense  Director,  Bucks 
County,  Pennsylvania,  gave  a report,  received  by  him  to  the  effect 
that  spoil  from  dredging  in  the  lower  Delaware  River  by  the  Corps 
of  Engineers  was  affecting  natural  drainage  in  portions  of  Bensalem 
Township  and  flooding  a portion  of  State  Road  No.  13.  This  road  is 
used  as  a Civil  Defense  road,  and  Colonel  Heritage  requested  the 
Corps  of  Engineers  to  consider  remedial  measures  to  correct  this 
impediment  to  safety. 

73 . Mr.  Robert  F.  Miller,  County  Engineer,  Schuylkill  County, 

Pennsylvania , spoke  in  behalf  of  the  County  and  the  Borough  of 
Tamaqua.  He  presented  a report  on  the  flood  situation  in  the  Tamaqua 
area.  It  gave  a physical  description  of  the  areas,  a history  of  the 
floods,  and  contained  the  following  recommendations:  (a)  That  the 

channel  of  Little  Schuylkill  River  be  cleaned  of  debris  and  small 

I islands  and  be  dredged  through  the  Borough  and  downstream;  (b)  that 

permanent  levee-type  retaining  walls  be  constructed  along  its  banks 
within  Borough  limits;  (c)  that  a detention  reservoir  be  constructed 
on  this  river  north  of  Tamaqua.  The  report  pointed  out  that  the 
Pennsylvania  Department  of  Forests  and  Waters  had  recommended  in 
1951  the  construction  of  a detention  reservoir  across  Wabash  Creek 
west  of  Tamaqua,  and  an  auxiliary  tunnel  under  the  town,  to  carry 
off  excess  flood  waters  of  Wabash  Creek.  Mr.  Miller  stated  that  a 
long-range  program  for  back-filling  abandoned  strip  mines  and  for 
extensive  reforestation  in  the  watershed  should  be  adopted.  He 
stated  that,  inasmuch  as  the  Borough  of  Tamaqua  is  in  a distressed 
economic  area,  the  total  cost  of  these  improvements  should  be  borne 
by  the  Federal  Government. 

74 .  Mr.  E.  Budd  Marter,  Director  of  Civil  Defense,  Burlington 
County,  New  Jersey,  described  the  flood  situation  in  Cinnaminson 
Township,  Burlington  County,  and  stated  that  a large  dike  along  the 
river  has  disappeared,  and  its  loss  creates  a constant  flood  danger 
to  portions  of  East  Riverton.  He  also  stated  that  rising  tides  along 
the  east  side  of  Pennsauken  Creek  from  Route  130  to  the  Cinnaminson 
line  cause  flooding  in  that  area.  He  requested  the  Corps  of  Engineers 
to  take  corrective  measures  since  the  people  in  this  area  are  finan- 
cially unable  to  do  so. 
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7 5 . Mr  Samuel  S.  Baxter,  Water  Commi ssioner , City  of  Philadel- 
phia , listed  briefly  some  of  the  problems  which  he  believed  to  be  of 
general  interest  in  the  development  of  the  Delaware  River  basin  and 
of  particular  interest  to  Philadelphia.  These  included  flooding  in 
Philadelphia  due  to  a combination  of  upriver  floods  and  high  tides; 
damage  to  Fairmount  Park  by  floods  in  the  Schuylkill  River;  damage 

to  parts  of  the  city  by  floods  in  Darby,  Pennypack,  and  Wissahickon 
Creeks.  He  pointed  out  that  Philadelphia  may  want  to  go  to  upland 
sources  for  additional  water  supply  some  time  in  the  future  and  that 
any  comprehensive  plan  should  provide  for  Philadelphia  to  divert  water 
from  Delaware  River  above  Trenton  with  Wallpack  Bend  dam  and  a low 
diversion  dam  at  Yardley  considered  as  possibilities.  He  stated  that 
although  pollution  in  Delaware  River  has  been  reduced,  a continuing 
program  is  needed  to  protect  Philadelphia's  water  supply  and  pro- 
vide a clean  waterfront.  Salinity  control  is  needed  to  protect  the 
city  water  supply  and  to  continue  to  provide  fresh  water  for  industry. 
He  felt  that  continued  consideration  should  be  given  to  developing 
the  Wallpack  Bend  reservoir  for  low-flow  augmentation  and  for  flood 
control.  He  stated  that  Philadelphia  would  have  a real  Interest  in 
the  use  of  any  recreation  areas  that  would  be  built  upstream  as  a 
part  of  the  basin  development  program  The  City  would  also  be  in- 
terested in  any  soil  conservation  measures  upstream  that  would  elim- 
inate large  quantities  of  silt  which  add  to  the  cost  and  decrease  the 
capacity  of  the  city  filtration  plants.  He  mentioned  the  city's  in- 
terest ? n a deeper  navigation  channel  and  stated  that  hydroelectric 
power  development  should  be  included  in  any  comprehensive  plan  of  de- 
velopment. He  stated  that  the  City  of  Philadelphia  would  be  glad  to 
cooperate  in  the  comprehensive  investigation. 

7 6 . Mr.  Harold  S.  Finigan,  Councilman  of  Darby  Borough,  Penn- 
sylvania , requested  that  reasonable  and  adequate  ground  be  acquired 
along  the  perimeter  of  Darby  and  Cobbs  Creeks  to  construct  and  main- 
tain channels  with  a depth  of  six  feet,  or  better,  where  possible, 

for  flood  control,  sanitation  and  recreation.  Also  that  all  encroach- 
ing obstacles  be  removed  and  kept  from  the  creek. 

7 7 . Mr.  Charles  R.  Witmer , Borough  Secretary,  Sel lersville , 

Bucks  County,  Pennsylvania,  stated  that  Sellersville  is  confronted 
with  a 27-1/2  square  mile  drainage  area  of  Perkiomen  Creek  which 
discharges  through  the  center  of  Sellersville.  This  caused  flood- 
ing U.  S.  Highway  No.  309  during  the  flood  of  August  1955  and  halted 
all  traffic.  Mr  Witmer  requested  assistance  in  solving  the  flood 
problem  at  Sellersville. 

78 . Mr.  Allston  Jenkins,  President,  Philadelphia  Conservation- 
ists, Inc ■ , expressed  concern  that  the  Army  District  Engineer  staff, 
which  is  being  assembled  to  make  the  report,  contains  almost  every 
kind  of  expert  except  a conservationist,  biologist,  wildlife  manage- 
ment technician,  or  any  person  of  similar  profession.  He  requested 
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that  the  conservation,  fish,  and  game  departments  of  the  four  states 
concerned,  as  well  as  the  U.  S.  Fish  and  Wildlife  Service,  be  con- 
sulted in  connection  with  the  survey  and  that  the  personnel  of  the 
Report  Group  include  a professionally  trained  conservationist. 


79 . Mr.  John  Henry  Reiners,  Jr.,  Vice-Chairman,  Delaware  Valley 
Council , expressed  the  Council's  endorsement  of  efforts  to  organize 
local  watershed  associations  on  the  smaller  tributaries  of  the  Dela- 
ware. He  stated  that  the  Council  offered  the  following  five  recommend- 
ations pertaining  to  a comprehensive  survey:  (a)  that  the  initial  step 
be  the  construction  of  an  impounding  dam  at  Wallpack  Bend;  (b)  that 
all  development  and  construction  programs  insure  continued  improvement 
in  the  characteristics  of  the  river  water  for  industrial  use;  (c)  that 
the  Corps  of  Engineers,  upon  sufficient  mandate  from  Congress,  under- 
take early  improvement  of  navigation  channel  in  the  Delaware  River 
north  to  Trenton;  (d)  that  the  Corps  of  Engineers  study  the  need  for 
additional  anchorages  in  the  Port  Area,  and  (e)  that  attention  be 
given  to  the  development  of  programs  designed  to  effect  the  early  re- 
construction, or  replacement  of  the  Tacony-Palmyra  and  Burlington- 
Bristol  drawbridges.  He  offered  the  cooperation  and  support  of  the 
Delaware  Valley  Council. 

80.  Mr  Dewitt  C.  Clement,  Philadelphia  Chamber  of  Commerce, 
expressed  the  concurrence  of  that  body  in  the  recommendations  made 
by  the  Delaware  Valley  Council. 

81  Mr,  Waldorf  Ringe , representing  the  Pennsylvania  Federation 
of  Watershed  Associations,  expressed  the  concurrence  of  that  organiza- 
tion in  the  recommendations  made  by  the  Delaware  Valley  Council. 

82.  Mr.  Edward  E.  Garlits,  representing  the  Yardley,  Pennsylva- 
nia, Flood  Control  Committee,  expressed  the  appreciation  of  the 
people  of  Yardley  for  emergency  flood  assistance  by  the  Corps  of 
Engineers  following  the  August  1955  flood.  He  stated  that  Yardley 
feared  that  the  new  high  level  bridge  to  be  erected  by  the  Joint 
Delaware  River  Toll  Bridge  Commission  and  its  approaches  would  in- 
crease flooding  in  that  area.  They  also  feared  that  the  new  free- 
way that  was  being  constructed  along  the  old  canal  bed  from  the  center 
of  Trenton  to  the  Yardley  vicinity  would  also  increase  flood  damage  in 
that  vicinity  by  restricting  the  flood  plain.  He  requested  that  full 
consideration  be  given  to  the  design  of  these  structures  in  order  to 
eliminate  possible  additional  future  flooding. 

83 . Mr.  F.  W.  Biltz,  Chief  Engineer,  Reading  Railroad  Company, 
stated  that  during  the  August  1955  flood  the  company's  trackage  be- 
tween Tamaqua  and  New  Ringgold  was  put  out  of  service  for  approximately 
two  weeks.  The  estimated  damage  was  three-quarters  of  a million  dollars, 
aside  from  the  intangibles.  He  requested  stream  clearance,  including  the 
removal  of  boulders  and  out-cropping  ledges  of  rock,  along  Little 
Schuylkill  River. 
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84 . Mr  A.  G Hillberg,  Consulting  Engineer  for  the  Delaware 
River  Development  Corporation,  described  the  plans  of  this  company 
to  construct  dams  on  Delaware  River  at  Tocks  Island,  Belvidere,  and 
Chestnut  Hill  for  hydroelectric  purposes.  The  dam  at  Tocks  Island 
is  the  only  conflict  with  the  plan  proposed  by  1NC0DEL . He  stated 
that  the  latter  agency  is  proposing  a dam  at  Wallpack  Eend  instead 
of  Tf'ks  Island  and  cited  the  advantages  and  disadvantages  of  a dam 
at  either  of  these  sites.  He  also  stated  that  he  expected  action  on 
the  company's  pending  application,  before  the  Federal  Power  Commis- 
sion, for  a preliminary  permit  within  a matter  of  weeks.  He  re- 
quested that  the.  project  of  the  Delaware  River  Development  Corpor- 
ation be  included  in  the  current  consideration  of  the  Corps  of  Eng- 
ineers . 

8 5 . Mr.  C.  F Mohr,  Professional  Engineer,  Delaware  County , 

Pennsylvania , called  attention  to  wing  dams  used  in  improvement  of 

Upper  Mississippi  River.  He  suggested  similar  rock  impounding  dams  i 

be  constructed  in  Delaware  River  to  retard  floods. 

86 . Mr.  Walter  Rosengarten,  Lower  Merion  Township,  Pennsyl- 
vania , requested  some  means  be  found  to  retain  Flat  Rock  Dam  on 
Schuylkill  River  which  is  in  a bad  condition,  and  which  would  create 
considerable  damage  downstream,  if  it  were  washed  out.  He  also 
stated  that  he  was  interested  in  local  flood  problems  on  minor  trib- 
utaries of  the  Schuylkill  River  in  Lower  Merion  Township  and  needed 
help  in  solving  debris  problems  on  these  streams. 

87.  Letters,  briefs  and  memoranda  were  submitted  by  other 
interests  in  connection  witn  the  hearing  and  expressed  views  as  fol- 
lows : 

a . Mr.  Fred  H.  Larson,  U.  S.  Soil  Conservation  Service, 

Upper  Darby,  Pennsylvania,  by  letter,  furnished  a list  of  the  Soil 
Conservation  Districts  in  the  lower  portion  of  the  Delaware  River 
basin  in  Pennsylvania  and  Delaware.  He  also  outlined  the  activi- 
ties of  the  Soil  Conservation  Service  in  the  area  under  Public  Law 
5o6,  Watershed  Protection  and  Flood  Prevention  Act,  as  well  as  under 
the  Pilot  Watershed  Program.  He  called  attention  to  prior  reports 
on  the  Delaware  River  basin  prepared  by  his  agency. 

b . Interstate  Commission  on  the  Delaware  River  Basin , 
submitted  a written  statement  which  was  summarized  by  Mr.  Clarence 
F.  Wicker  of  the  Corps  of  Engineers  staff.  This  statement  recom- 
mended that  one  of  the  first  steps  in  the  survey  should  be  the  im- 
mediate review  and  reappraisal  of  the  Wallpack  Bend  reservoir  The 
Commission  considers  that  the  main  objective  of  the  review  and  the 
reappraisal  of  Wallpack  Bend  Reservoir  should  be  the  formulation 
of  a plan  mutually  acceptable  to  the  United  States  Government,  the 
Commonwealth  of  Pennsylvania,  and  the  State  of  New  Jers  y for  oper- 
ation of  that  reservoir  and  the  sharing  of  its  cost  on  a true  part- 
nership basis.  It  recommended  immediate  construction  of  Bear  Creek 
reservoir  and  the  other  elements  of  the  Lehigh  River  flood  control 
projects,  and  also  the  Prompton  and  Dyberry  Reservoirs  in  the  Lack- 
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awaxen  basin.  INCODEL  summarized  its  views  as  follows: 


(1)  There  is  a need  for  further  research  to  determine 
the  probable  future  pattern,  frequency  and  intensity  of  hurricanes 
and  to  devise  measures  for  their  control. 

(2)  There  is  a need  for  better  flood  and  hurricane 
forecasting  systems. 

(3)  There  is  a need  for  acceleration  and  expansion  of 
programs  for  "watershed  protection  and  flood  prevention"  as  authorized 
by  Public  Law  566,  and  the  integration  of  such  programs  into  a compre- 
hensive water  resources  development  plan  for  the  basin. 

(4)  There  is  a need  for  more  effective  flood-area 
zoning  and  for  disaster  warning  systems. 

(5)  There  is  a need  for  the  institution  of  a nation- 
wide program  for  insurance  to  cover  damages  caused  by  disasters,  in- 
cluding floods,  droughts,  hurricanes,  earthquakes,  tidal  waves,  torn- 
adoes, and  the  like. 

(6)  There  is  a need  for  the  establishment  of  a nation- 
al policy  for  water  resources  control  and  development,  to  more  evenly 
distribute  the  funds  and  revenues  for  this  purpose. 

£.  Former  Mayor  Joseph  S.  Clark,  of  Philadelphia,  sent  a 
statement  that  was  read  by  Mr.  Walter  M.  Phillips.  In  this  statement 
Mayor  Clark  stated  that  the  term  "comprehensive  survey"  meant  one 
covering  the  entire  Delaware  River  watershed  and  the  adjacent  areas 
immediately  affected  by  it.  That  a multiple  purpose  survey  was  one 
that  considers  all  relevant  purposes  that  can  be  combined  in  a mut- 
ually-supporting manner  in  the  development  of  a water  resources  plan. 

He  concluded  that  the  time  had  arrived  when  the  states  and  cities 
would  press  for  a new,  comprehensive  approach  to  development  of  the 
Delaware  River  basin;  that  the  fullest  economic  potentialities  of  the 
development  could  be  realized  in  a mutually-supporting  plan  in  which 
local.  State  and  Federal  agencies  would  unite  in  developing,  under- 
taking, and  financing;  that  this  plan  should  join  the  fullest  economic 
possibilities  for  flood  control,  storage  and  hydroelectric  power  de- 
velopment, and  the  optimum  possibilities  for  recreation,  fish  and  wild- 
life and  agricultural  and  forest  land  conservation  and  development, 
with  such  purposes  as  navigation,  domestic,  industrial  and  irrigation 
water  supply,  pollution,  sediment  and  salinity  control,  and  mainten- 
ance of  stream  flow  in  a truly  multiple-purpose  development;  and  that 
this  plan  should  be  jointly  financed  by  local,  State  and  Federal  gov- 
ernments. Mayor  Clark  also  concluded  that  the  Federal  government  must 
play  a greater  role  than  in  the  past,  in  cooperating  with  the  states 
and  localities  in  surveying  the  water  resources  needs,  problems  and 
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potentialities  of  the  region  and  in  developing  and  carrying  out  action 
plans  and  that  the  need  for  such  action  was  now.  He  sketched  the  ac- 
tion already  taken  by  the  Governors  of  the  four  States  and  the  Mayors 
of  New  York  City  and  Philadelphia  in  forming  the  Delaware  River  Basin 
Survey  Commission  in  1955  and  stated  that  this  Commission  should  work 
closely  with  the  Corps  of  Engineers  in  developing  the  plan  He  indi- 
cated that  he  expected  the  Commission  to  be  directed  toward  the  follow- 
ing activities:  (a)  studies  of  current  and  future  resource  require- 

ments; (b)  analysis  of  what  should  be  included  in  the  integrated  de- 
velopment plan;  (c)  examination  of  alternative  means  of  governmental 
organization  and  administration  necessary  to  carry  out  a river  basin 
development;  and  (d)  leadership  in  increasing  public  understanding  of 
the  basic  problems  and  support  for  needed  solutions.  These  he  looked 
upon  as  supplementing  and  making  more  effective  the  investigations  and 
studies  of  the  Corps  of  Engineers, 

cl . Planning  Commission  of  Delaware  County,  Pennsylvania, 
Media,  Pennsylvania,  by  letter,  expressed  a keen  interest  in  the  sur- 
vey and  the  desire  to  coordinate  studies  they  were  making  for  Darby 
Creek  with  the  general  investigation. 

e.  Mr.  John  P.  Fullam,  Solicitor  for  Borough  of  Bristol  , 
Pennsylvania , by  letter,  furnished  flood  damage  data  for  the  Bristol 
area,  and  requested  that  steps  be  taken  to  end  flooding  in  this  area. 

_f . Mr  Angus  T.  Johnson,  Township  Manager  of  Middletown 
Township,  Langhorne,  Pennsylvania,  by  letter,  called  attention  to  the 
following  matters:  (1)  flood  control  works  should  be  constructed  on 
Neshaminy  Creek  either  by  stream  improvement  and/or  construction  of 
a water  control  reservoir  upstream  from  Middletown  Township;  (2)  re- 
construction of  a bridge  across  the  Neshaminy  in  Brownsville  Road, 
which  was  destroyed  by  "Diane,"  should  be  designed  to  provide  for 
full  channel  width  and  excessive  flood  level;  (3)  investigate  whether 
water,  impounded  by  the  Philadelphia  Suburban  Water  Company  at  Nesh- 
aminy Falls  and  dam  at  Hulmeville,  could  be  released  to  coordinate 
with  a flood  level,  so  that  water  would  not  be  backed  up  beyond  its 
normal  storage  basin;  (4)  revise  or  improve  channel  location  of  Nesh- 
aminy Creek,  as  it  enters  Langhorne  Terrace,  so  that  flood  waters 
would  not  bound  off  the  cliffs  on  the  western  side  of  creek  and  be 
directed  at  this  residential  development. 

^ . Mr.  Elmer  F.  Hansen,  President , Fort  Washington  Indust- 
rial Park,  Fort  Washington,  Pennsylvania,  in  a letter,  requested  re- 
lief from  the  flooding  caused  by  the  oacking  up  of  Sandy  Run  Creek 
between  the  Bethlehem  branch  of  the  Reading  Railroad  and  Wissahickon 
Creek. 
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h.  The  Lakens  Steel  Company  stated  in  a letter  that  it 
had  initiated  certain  steps  to  eliminate  recurrence  of  flooding  on 
Brandywine  Creek  and  Sucker  Run,  that  cost  it  approximately  $1,375,000 
during  the  past  summer.  The  letter  stated  that  further  control  by 
the  company  is  prevented  by  certain  authoritative  limitations  and  re- 
quested that  a government  agency,  with  jurisdiction,  exercise  the  con- 
trols necessary  to  prevent  recurrence  of  such  flooding. 


88  This  public  hearing  was  held  as  a result  of  a resolution 
adopted  by  the  Senate  Committee  on  Public  Works,  dated  28  April  1958, 
which  directed  that  the  review  of  previous  reports  being  made  by  the 
Corps  of  Engineers  in  conjunction  with  the  comprehensive  survey  of 
the  Delaware  River  basin,  consider  the  feasibility  of  constructing  a 
barrier  in  the  Delaware  River  estuary.  The  hearing  was  held  to  secure 
the  views  and  desires  of  various  interests,  organizations,  and  indi- 
viduals in  the  objectives  and  outcome  of  this  phase  of  the  comprehens- 
ive water  resources  investigation. 

8 9 . Honorab le_ J Caleb  Boggs,  Governor,  State  of  Delaware , 

stated  that  the  State  of  Delaware  is  becoming  increasingly  cognizant 
of  the  seriousness  of  its  future  fresh  water  situation.  He  pointed 
out  that  in  December  1954  he  had  appointed  a Water  Resources  Study 
Group  for  the  State  and  that  this  Group  is  actively  making  a study  of 
the  hydrology  of  the  state  and  plans  for  the  future  use  of  its  water 
resources.  He  stated  that  the  physical  terrain  of  Delaware  presents 
problems  for  impoundment;  that  the  saline  borders  of  the  state  en- 
danger the  recharge  of  its  underground  sources;  and  that  the  State's 
streams  have  little  potential  value  as  fresh  water  suppliers.  He 
felt  that  the  very  future  existence  of  the  State  necessitates  a de- 
pendable and  visible  source  of  proper  quality  water  from  beyond  the 
borders  of  the  State  or  from  Delaware  River.  The  Governor  pointed 
out  that  it  is  a question  of  security  for  the  State,  weighed  by  econ- 
omy and  practicability;  a question  of  miles  of  aqueduct  through  heav- 
ily populated  areas  at  a tremendous  cost  or  a river  of  proper  quality 
at  its  door.  Therefore,  the  State  of  Delaware  is  vitally  interested 
in  the  study  of  a barrier  in  the  estuary. 


9 0 . Captain  P,  R Osborn,  representing  the  Commandant,  Fourth 
Naval  District,  Philadelphia,  stated  that  the  proposed  barrier  might 
result  in  costly  delays  for  shipping  and  would  curtail  the  expedi- 
tious passage  of  naval  vessels;  also,  that  a national  security  problem 
would  arise  if  the  locks  should  be  destroyed,  thereby  blocking  both 
commercial  ships  and  naval  vessels  in  the  estuary.  Construction  of  a 
barrier  would  block  the  tidal  flow  and  create  a slack  fresh  water  pool 
maintained  at  the  present  high  water  level.  The  Delaware  Memorial 
Bridge  presently  has  a clearance  of  188  feet  at  mean  low  water.  Re- 
duction of  this  clearance  by  raising  the  water  level  beyond  five  feet 
above  mean  low  tide  is  considered  highly  undesirable  by  the  Chief  of 
Naval  Operations  Consideration  should  be  given  to  the  effect  of  a 
barrier  on  existing  drainage  systems,  sewer  and  waste  outfalls,  also 
on  flood  heights  above  the  barrier  and  to  icing  conditions  during  the 
winter  season.  He  stated  further,  that  maintaining  the  Reserve  Fleet 
in  fresh  water  would  result  in  no  change  in  cost  and  it  is  believed 
that  the  reduction  in  salinity  is  of  no  great  interest  to  the  Navy. 
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91.  Hr.  Lester  M.  Klashman,  Sanitary  Engineer,  U.  S. 

Health  Service,  New  York,  stated  that  the  interests  of  that  agency  are 
municipal  and  industrial  water  supply,  water  pollution  control  and  its 
effect  on  water  quality  and  vector  control.  The  Public  Health  Service 
has  submitted  a report  on  vector  control  to  the  Corps  of  Engineers  for 
use  in  the  comprehensive  survey  of  the  Delaware  River  basin.  It  is 
believed  that  conversion  of  the  tidal  section  of  Delaware  River  into 
a large  fresh  water  lake  will  change  the  physical,  chemical  and 
biological  characteristics  of  the  area.  The  proposal  to  construct  a 
barrier  in  the  estuary  will  require  further  studies  by  the  Public 
Health  Service  to  analyze  all  the  significant  sources  of  waste  dis- 
charged into  the  tidal  basin;  to  study  the  problems  inherent  in  re- 
using the  water  in  the  proposed  pool;  the  effects  of  possible  in- 
creased water  temperatures  on  the  rate  and  extent  of  chemical  and 
biological  reactions;  evaluate  the  quality  problems  below  the  barrier; 
evaluate  the  cost  of  relocating  and  increased  operation  costs  for 
existing  sewers,  treatment  plants,  and  pumping  stations;  evaluate  the 
detrimental  effect  of  combined  sewers  in  the  metropolitan  areas;  and 
evaluate  the  possible  concentration  of  atomic  wastes  in  the  pool. 


92.  Mr.  M.  A.  Marston,  U.  S,  Fish  and  Wildlife  Service,  Boston, 
Massachusetts , stated  that  this  agency  regards  itself  as  neither  a 
proponent  nor  an  opponent  of  the  barrier  plan.  Its  position  is  that 
adequate  studies  must  be  undertaken  before  construction  of  a barrier 
is  undertaken.  He  stated  that  Delaware  Bay  is  one  of  the  most  produc- 
tive inshore  fisheries  along  the  Atlantic  coast  and  that  the  dock-side 
value  of  all  fisheries  landings,  directly  from  Delaware  Bay,  varies 
from  $4,000,000  to  nearly  $6,000,000  annually,  about  90  percent  of 
which  is  contributed  by  oysters  from  the  bay.  The  total  value  of  New 
Jersey  ani  Delaware  landings,  including  offshore  fisheries,  was  over 
$22,000,000  in  1954.  The  construction  of  a barrier  would  have  an 
impact  on  the  environment  upstream  from  the  project  and  possibly  on 
maintenance  of  offshore  fish  productivity.  Problems  in  fish  passage 
would  arise,  and  certain  fish  species,  presently  utilizing  the  river, 
might  be  excluded.  On  the  other  hand,  a barrier  could  result  in 
improvements  in  the  habitat  for  fresh-water  fish.  The  possible  effects 
of  pollution  in  the  post-development  period  within  the  reservoir  are 
a matter  of  concern;  and  if  anadromous  fish  are  to  be  restored  to  the 
basin  and  if  the  eel  fishery  is  to  be  maintained,  then  fish  passage 
will  obviously  have  to  be  provided.  He  stated  that  factors  such  as 
changes  in  flow,  sedimentation  and  salinity  patterns,  which  would  be 
brought  about  by  the  existence  of  a barrier,  would  have  an  impact  on 
the  estuarine  life  of  the  Bay  but  the  net  effect  cannot  be  stated  at 
this  time.  It  may  be  detrimental  or  beneficial.  It  may  be  disastrous 
to  some  organisms  in  certain  areas  or  in  a widespread  area.  Certain 
species  may  respond  very  favorably  to  the  new  environment.  The 
fisheries'  interests  should  undertake  preliminary  studies  after  the 
Corps  has  determined  the  general  feasibility  of  the  project  to 


determine  what  influences  fisheries  considerations  might  have  on 
the  general  feasibility  of  the  project.  He  further  pointed  out 
that  the  Delaware  Bay  marshes  form  a most  important  factor  in  the 
migration,  wintering  and  breeding  of  wildfowl  as  well  as  the  most 
important  single  habitat  block  for  production  in  the  Northeastern 
and  Middle  Atlantic  States.  He  feared  that  construction  of  a barrier 
might  trigger  a complex  and  interrelated  set  of  reactions  that  would 
be  detrimental  to  the  fish  and  wildlife  of  the  estuary  and  that  an 
extensive  study  should  be  made  of  the  estuarine  ec  i og:  am 

barrier  project  was  undertaken. 

93 . Mr.  Richard  A.  Haber,  Delaware  State  coordinat^i  for  t 

Delaware  River  Survey,  stated  that  the  State  of  Delaware  * t y 
cognizant  of  its  needs  for  water  and  is  preparing  an  appi  .x  for 
inclusion  with  the  report  of  the  comprehensive  water  r(  as  survey 

which  will  point  out  the  water  resources  and  the  needs  for  that  State. 
He  also  stated  that  Delaware  at  the  present  time  is  the  proponent  of 

a barrier  study,  and  not  of  a barrier,  and  that  the  feasibility  of 
constructing  such  a barrier  can  only  be  determined  after  a full 
investigation  of  the  needs  and/or  the  problems  connected  it  r it. 

94.  Dr.  A.  Joel  Kapiovsky,  Director,  Delaware  Water  Pollution 
Commission , stated  that  projections  of  the  water  supply  needs  of  the 
State  of  Delaware  indicated  that  its  water  resources  were  sufficient 
for  only  about  one-half  of  its  potential  needs  Therefore,  it  must 
secure  additional  water  from  outside  the  State.  One  means  would  be 
aqueducts  and  pipelines  through  Philade  phia  and  Chester  to  bring 
water  from  above  the  end  of  tidal  reach  at  Trenton,  New  Jersey.  These 
would  be  costly  and  difficult  to  construct.  The  pool  behind  a barrier 
would  provide  an  alternate  source  without  such  aqueducts.  It  would 
also  provide  possible  fresh  water  recharge  to  aquifers  under  both 
Delaware  and  New  Jersey,  and  increase  underground  storage.  However, 
it  would  produce  extensive  sanitary  problems  as  well  as  disrupt 
certain  uses  of  the  area  by  fish  and  wildlife.  He  urgently  requested 
that  not  only  a preliminary  barrier  dam  study  be  instituted  at  this 
time  but  that  it  be  considered  as  an  integral  part  of  upstream 
impoundment  planning  for  fuller  water  availability  in  the  Delaware 
River  basin. 


9 5 .  Mr.  Joe  S.  Rob ir, son,  Assi  . -.nt  State  Highway  engineer,  Dela- 
ware State  Highway  Cornu. ission , compared  t!  r studies  made  in  1953-1958 
by  the  State  of  California,  for  a uarrer  across  San  Francisco  Bay, 
with  those  needed  for  a Delaware  estuary  barrier.  He  gave  various 
data  relative  to  navigation  requirements,  structural  details,  and 
foundation  problems  encountered.  He  pointed  out  that  a thorough  study 
of  navigational  requirements  on  Delaware  River  would  have  to  be  made 
as  a part  of  the  investigation  for  a barrier  in  the  Delaware  estuary. 
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96 . Dr.  F~oyd  H.  Hudson,  Executive  Secretary,  Delawaie  State 
Board  of  Health,  stated  that  the  State  Board  of  Health  has  estimated 
that  the  population  of  New  Castle  County,  Delaware,  will  increase  from 
302,000  in  1958  to  more  than  910,000  in  2010;  that  per  capita  water 
consumption  in  the  50-year  period  to  2010  will  increase  from  100  gal- 
lons to  125  gallons  per  day;  that  the  daily  demand  for  public  water 
supplies  in  New  Castle  County  will  increase  from  55  million  gallons  to 

I 134  million  gallons;  that  estimates  of  industrial  and  irrigation  re- 

quirements greatly  exceed  these  public  requirements,  and  that  the 
daily  safe  yield  of  available  surface  and  ground  water  supplies  in  the 
county  are  somewhat  less  than  250  million  gallons  per  day.  Therefore, 
it  appeared  evident  that  Delaware  must  supplement  its  water  sources 
and  Delaware  River  appeared  to  be  a logical  supplemental  source.  He 
stated  that  the  State  Board  of  Health  felt  that  the  study  should  include 
the  most  practical  and  feasible  method  of  supplying  fresh  water  to  the 
lower  Delaware  River  basin  as  well  as  a study  of  a barrier  in  the  estuary. 
He  urged  that  the  barrier  study  be  included  in  the  comprehensive  water 
resources  study. 

97.  Hr.  Norman  Wilder,  Director,  Delaware  Fish  and  Game  C" mis- 
sion, stated  that  the  resources  of  the  Delaware  estuary  provide  diver- 
sified recreational  and  commercial  enterprises;  that  sports  fishing  and 
commercial  fishing  are  both  multimillion  dollar  industries;  and  that 

the  recreational  use  of  the  water  is  increasing  with  phenomenal  rapidity. 
He  further  stated  that  a barrier  dam  would  definitely  result  in  environ- 
mental changes  in  both  flora  and  fauna  of  the  area.  The  barrier  would 
create  an  extremely  attractive  fresh  water  fishing  lake  whose  advantages 
might  offset  the  losses  of  salt  water  fishing.  He  also  recommended  that 
a study  be  made  of  the  diverse  problems  created  and  the  many  possible 
benefits  and  detriments  to  the  very  valuable  fish  and  game  resources  in 
and  along  the  Delaware  estuary. 

98.  Mr.  Eden  F.  Jones,  Public  Service  Commission  of  Delaware, 
stated  that  there  is  a growing  need  for  additional  water  supplies  in  the 
State  of  Delaware  and  that  all  potentials  for  increasing  these  supplies 
must  be  investigated.  He  urged  that  the  barrier  study  be  conducted  to 
determine  the  potential  of  this  source  of  water  supply  for  the  future 
needs  of  Delaware. 

99.  Mr.  E.  H.  Talbert,  State  Drainage  Engineer,  Delaware  Soil 
Conservation  Commission,  presented  a brief  prepared  by  Dean  G.  M. 

Worrilow,  University  of  Delaware,  and  himself.  This  brief  presented 
data  on  the  use  and  needs  for  irrigation  water  in  Delaware.  It  showed 
that  the  needs  were  increasing  and  that  1,554  million  gallons  were  used 
in  that  State  during  the  dry  season  of  1957  to  irrigate  14,269  acres. 

He  pointed  out  the  sources  used  for  this  water  and  that  there  was  a 
definite  trend  toward  increased  use  for  this  purpose.  He  strongly  urged 
a study  to  determine  the  feasibility  of  using  a barrier  to  increase  the 
supply  of  fresh  water  in  the  lower  reaches  of  the  Delaware  River. 
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1 00 . Dr.  Paul  p.p.rk,  Assistant  Professor  of  Civil  Engineer ing , 
University  o i Delaware,  stated  that  studies  indicated  that  the  water 
needs  of  the  State  of  Delaware  are  spiralling  upward,  and  in  50  years 
the  State  will  require  five  times  the  water  it  is  using  now.  The 
Piedmont  and  Coastal  streams  under  maximum  development  can  supply  only 
a fraction  of  the  future  water  needs.  Ground  v/ater  sources  will  be 
insufficient  to  make  up  the  deficit,  and  a barrier  is  one  means  of 
tapping  a tremendous  tew  su.-face  supply.  He  urged  that  the  barrier 
plan  be  studied  sc  a means  of  providing  an  adequate  source  of  water 
for  the  lower  Delaware  River  basin, 

101.  Dr.  Johan  , Groot , State  Geologist  of  Delaware,  reviewed 
studies  of  water  resources  available  for  supplying  the  needs  for  Dela- 
ware, as  well  as  he  mag-tit  ...ae  of  these  needs.  He  stated  that  Delaware 
River  offered  one  or  the  best  solutions  for  supplying  the  additional 
potential  needs  1c  water  in  this  State.  He  enumerated  the  following 
important,  advantages  of  constructing  a barrier  in  the  Delaware  estuary: 
(a)  it  would  store  a large  quantity  of  water  (about  250  billion  gallons) 
at.  Delaware's  coot -ter,  (b)  it  would  provide  greater  discharge  than  any 
other  available  'ream;  (c)  it  would  prevent  salt  water  intrusion  into 
the  major  aquifers  ab  ve  the  dam  and  provide  potential  fresh  water 
recharge  to  these  strata;  (d)  it  would  make  it  unnecessary  to  construct 
small,  expensive  storage  dams  on  the  small  Piedmont,  streams;  (e)  it 
would  reduce  expensive  channel  dredging  in  Delaware  River;  (f)  the 
fresh  water  lake  would  be  a great  asset  in  increasing  recreation 
facilities  of  the  region;  (g)  the  benefits  would  be  available  to  New 
Jersey  and  Pennsylvania  as  well  as  to  Delaware.  He  admitted  that  many 
difficulties  relating  to  navigation  and  pollution  would  have  to  be 
overcome,  but  he  :. gei  that  the  study  be  made  as  the  best  approach  to 
solving  the  r-ir.i  ai  potential  water  shortage  in  Delaware. 

102.  Dr  . C’c-'  _ i__  N . Shuster,  Jr . , Director  of  Delaware  University 

Marine  Laboratories,  :re?ersted  a lengthy  statement  pertaining  to  the 
biological  prcluc  ivi _y  of  the  Delaware  estuary.  He  pointed  out  that 
one  of  the  important  effects  of  a barrier  in  the  Delaware  estuary  would 
be  it.-,  probable  impact  upon  coastal  fisheries  and  upon  the  trend  in 
man'?,  g* eater  tepee  ierve  upon  coastal  areas  for  food  production.  He 
stated  that  not  only  .he  entire  Delaware  River  basin,  but  also  a large 
segment  ot  the  western  Atlantic  Ocean  are  essential  parts  of  the  ecology 
of  the  estuary.  He  p-ese  • .ed  data  relating  to  the  species  and  kinds 

of  animals  and  f ■ •:  1"  'he  estuary  and  to  the  annual  commercial  values 

resulting  from  them.  He  enumerated  a number  of  effects  to  be  expected 
from  any  change  in  the  estuarine  environment  such  as  might  be  caused 
by  a bartie  He  emphasized  that  the  fisheries  of  the  estuary  are 
valuable  a-  a food  source,  for  recreational  fishing,  and  for  industrial 
purposes.  He  insisted  nha*  the  feasibility  study  for  the  barrier  must 
go  beyond  an  estimate  of  its  effect  on  fisheries,  and  must  report  upon 
engineering  involved  in  making  a salt  water  barrier  and  associated 
st.ru  cures  that  can  p ovide  increased  seafood  production  commensurate 
with  the  predicted  i"  tease  in  human  water  consumption. 
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103.  Mr.  W.  Compton  Wills,  Board  of  Water  Commissioners  for  Wil- 
mington, Delaware,  pointed  out  some  of  the  problems  to  be  encountered 

in  providing  for  the  future  water  supply  of  Wilmington  and  its  surround- 
ing area,  as  well  as  some  of  the  developments  for  that  city.  He  pointed 
out  that  Delaware  River  represents  a vast  potential  raw  water  source  and 
urged  that  the  preliminary  barrier  study  be  made. 

104.  Mr.  Clarence  S.  Moore,  New  Castle  County  Water  Resources 
Committee , pointed  out  some  of  the  studies  under  way  to  determine 
Delaware's  needs  for  water  and  of  means  to  provide  it.  He  stated  that 
Delaware  River  represented  the  only  real  potential  source  of  future 
water  availability,  and  that  detailed  data  and  an  engineering  study  are 
needed  to  establish  the  feasibility  of  securing  water  by  means  of  a 
barrier.  He  urged  that  the  study  be  undertaken  promptly. 

105.  Brigadier  General  Norman  M.  Lack,  Delaware  Water  Study 
Committee,  summarized  the  testimony  presented  by  the  State  of  Delaware 
and  stressed  these  main  points: 

a.  Delaware  is  asking  only  for  a study  of  the  barrier  pro- 
posal and  not  recommending  any  particular  barrier  at  this  time. 

b.  The  day  will  soon  come  when  the  basin  can  no  longer 
afford  the  luxury  of  wasting  fresh  water  to  hold  back  the  salt  water 
front  in  the  estuary,  and  augmentation  of  flows  for  this  purpose  only 
increases  this  waste. 

£.  The  State  is  fully  cognizant  of  several  problems  that  a 
barrier  might  create,  but  has  confidence  that  they  can  be  successfully 
solved. 


d.  A barrier  would  provide  the  greatest  amount  of  fresh 
water,  at  the  least  cost,  for  the  most  people,  especially  in  the  lower 
Delaware  basin. 


e.  It  would  create  a fixed  shoreline  that  would  greatly 
improve  recreation  facilities  and  encourage  the  development  of  new 
waterfront  industrial  sites  on  both  sides  of  Delaware  River. 

_f.  The  increased  depth  and  the  one-directional  flow  would 
afford  important  advantages  to  water  transportation,  and  to  industrial 
water  users. 

£.  A barrier  would  substantially  reduce  hurricane  damages 
in  the  estuary  by  holding  back  the  high  water  levels  induced  by  these 
storms. 


33 


r 


h.  A barrier  reservoir  with  its  huge  storage  would  afford 
the  greatest  insurance  of  water  supplies  to  the  most  heavily  populated 
areas  and  the  largest  industrial  facilities  within  the  Delaware  River 
basin.  General  Lack  concluded  by  urging  that  the  barrier  study  be 
made.  In  some  of  the  discussion  which  followed.  General  Lack  further 
emphasized  that  Delaware  desired  a barrier  to  insure  the  State  an 
adequate  supply  of  fresh  water  for  the  future. 

106 . Mr.  A.  H.  Underhill,  Director,  New  Jersey  Fish  and  Game 
Division,  in  a statement  read  for  him  by  Mr.  George  Shanklin,  reiter- 
ated what  had  been  said  about  the  necessity  to  understand  the  compli- 
cated factors  whose  interaction  control  the  ecology  of  the  lower  river 
and  bay.  He  urged  that  adequate  consideration  be  given  to  the  effect 
of  a salt  water  barrier  on  fish  and  wildlife  resources  of  the  area. 

He  also  urged  that  adequate  time  and  funds  be  made  available  to  the 
U.  S.  Fish  and  Wildlife  Service,  to  the  Fish  and  Game  Division  and 
to  related  agencies  to  permit  proper  evaluation  of  the  changes  that 
would  be  caused  by  a barrier. 

107.  Mr.  Henry  W.  Peterson,  South  Jersey  Port  Commission,  pointed 
out  some  of  the  flood  conditions  caused  by  high  tides  and  fluvial  flows 
between  Trenton  and  Wilmington  during  the  August  1955  flood.  He  urged 
caution  to  insure  that  any  locks  to  be  built  in  a barrier  be  large 
enough  for  future  increase  in  the  size  of  vessels. 

108.  Dr.  Thurlow  C.  Nelson,  Eiologist , New  Jersey  Division  of 
Shell  Fisheries,  presented  an  extended  discussion  of  the  oyster 
industry  in  the  Delaware  estuary  and  of  some  of  the  factors  which 
affect  it.  He  pointed  out  that  a change  in  flow  conditions,  due  to  a 
barrier  in  the  estuary,  might  be  harmful  to  the  oysters  and  only 
extensive  studies  could  determine  in  what  way  and  how  much.  He  wanted 
to  make  <^ure  this  phase  of  the  study  was  not  overlooked. 

109.  Mr.  Wayne  D,  Heydecker,  Secretary-Treasurer,  Atlantic 
States  Marine  Fisheries  Commission,  presented  resolutions  adopted  by 
that  organization  in  September  1958  to  the  effect  that  since  the 
effects  of  a salt  water  barrier  on  fishery  resources  were  unknown, 
that  prior  to  the  initiation  of  construction  of  such  a barrier,  ample 
time  be  given  to  the  State  and  Federal  conservation  agencies  to  make  a 
comprehensive  study  of  the  biological,  ecological,  and  sociological 
impact  of  the  proposed  construction  on  the  fishery  resources.  He 
requested  that  U.  S.  Fish  and  Wildlife  Service,  the  Conservation 
departments  of  the  States,  and  his  Commission  be  kept  fully  informed 
and  be  given  ample  time  to  make  necessary  studies.  He  also  described 
some  of  the  efforts  that  have  been  made  to  reestablish  shad  runs  in 
Delaware  River. 
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110.  Mr.  J.  Alex  Crothers,  Delaware  River  Port  Authority,  in  a 
statement  presented  by  Mr.  John  Frazier,  gave  tonnage  movements  in 
and  out  of  the  Port  of  Philadelphia,  as  well  as  dollar  values,  and  a 
discussion  of  the  economic  influence  of  the  port  and  transportation 
on  Delaware  River  on  Philadelphia  and  its  vicinity.  The  statement 
emphasized  that  any  study  of  a barrier  must  be  made  against  this 
backdrop  of  the  economic  value  of  the  present  access  to  world  markets 
and  the  future  growth  potential  of  the  Port  of  Philadelphia. 

111.  Mr.  Clayton  Hoff,  Executive  Vice  President,  Brandywine 
Valley  Association,  called  attention  to  the  fact  that  he  felt  any 
study  of  a barrier  must  be  coordinated  with  the  development  of  upstream 
water  supply  storage  since  a barrier  would  not  create  any  new  water 
and  only  change  what  is  now  saline  water  to  fresh  water  storage. 

112.  Mr.  Walter  Phillips,  Executive  Secretary,  Delaware  River 
Basin  Advisory  Committee,  made  a few  remarks  in  which  he  explained  the 
purpose  and  composition  of  the  Advisory  Committee.  He  stated  that  the 
Committee  needs  to  know  the  answers  to  a good  many  technical  questions 
before  it  can  offer  any  very  specific  comments  or  data  as  to  the  ex- 
pected import  of  a barrier.  The  Committee  would  like  to  see  a pre- 
liminary study.  He  also  stated  that  the  Committee's  interest  is  in  a 
comprehensive  plan  for  development  of  the  water  resources  of  the  Dela- 
ware basin  and  that  the  barrier  study  should  be  included  in  developing 
this  plan. 

113.  Mr.  Samuel  S.  Baxter,  Water  Commissioner,  City  of  Phila- 
delphia , stated  that  one  of  the  questions  to  be  considered  in  connec- 
tion with  a barrier  is  what  will  be  the  effect  on  Philadelphia's  water 
supply.  It  might  cause  the  city  to  have  to  go  to  upland  sources  at 

an  earlier  date.  He  also  mentioned  possible  delays  in  Philadelphia's 
shipping  and  port  operations;  effects  on  sewers  and  how  the  reservoir 
would  affect  their  discharge  as  well  as  their  pollution  effect  on  the 
reservoir.  He  pointed  out  that  a barrier  in  addition  to  providing 
fresh  water  for  the  State  of  Delaware  would  also  give  it  an  advantage 
in  securing  new  industries  to  the  economic  disadvantage  to  Pennsylvania 
and  Philadelphia.  He  also  mentioned  that  diversions  from  the  reservoir 
might  very  well  generate  another  United  States  Supreme  Court  case  to 
allocate  water  between  the  States.  He  recommended  that  the  study  also 
evaluate  other  methods  of  securing  fresh  water  for  Delaware,  such  as 
aqueducts  to  the  river  above  tidewater  at  Trenton  and  possible  con- 
version of  sea  water,  either  of  which  might  prove  more  economical  than 
building  a barrier. 

114.  Mr.  Charles  Gillece,  Mayor  of  Burlington,  New  Jersey,  stated 
that  the  construction  of  a barrier  would  aggravate  sanitary  and  flood 
problems  in  Burlington.  It  x^ould  greatly  retard  flushing  of  storm 
drains  and  reduce  their  carrying  capacity  by  lowering  their  hydraulic 
gradients.  In  addition,  it  would:  (1)  induce  silting  in  Delaware  River 
and  Assiscunk  Creek  and  present  a serious  drainage  problem;  (2)  raise 


ground  water  levels  in  Burlington  and  thereby  cause  basement  flooding 
and  increase  pipeline  construction  costs;  (3)  make  maintenance  of  tide 
gates  difficult  since  they  would  always  be  under  water;  and  (4)  increase 
flood  heights  and  possibly  outmode  local  protection  works  constructed 
by  the  city.  Locks  required  in  a barrier  might  adversely  affect  the 
value  of  industrial  property  in  the  City  of  Burlington. 

115.  Mr.  Francis  J.  Callahan.  Vice  Chairman,  Gloucester  City, 

New  Jersey,  Sewerage  Authority,  stated  that  the  Authority  operates  the 
sewage  disposal  plant  for  the  City  of  Gloucester  and  that  high  tides 
under  present  river  conditions  make  it  difficult  to  maintain  and  oper- 
ate the  sewer  system.  He  expressed  concern  as  to  the  effects  on  this 
system  if  a barrier  were  constructed  in  the  estuary. 

116.  Mr.  Albert  J.  Zamal , Municipal  Attorney,  Greenwich  Town- 
ship, Gloucester  County,  New  Jersey,  called  attention  to  the  drainage 
problems  of  Greenwich  Township,  which  is  largely  protected  by  dikes. 

He  stated  that  if  a barrier  produced  a pool  with  its  surface  at  mean 
high  tide,  all  of  the  drainage  in  the  township  would  have  to  be  pumped. 
He  asked  consideration  of  this  problem. 

117 . Mr.  Harry  J.  Schad,  Chairman,  Joint  Executive  Committee  for 
Improvement  and  Development  of  Philadelphia  Port  Area,  stated  that  his 
committee  had  grave  misgivings  as  to  the  practicality  of  a barrier 
insofar  as  navigation  interests  are  concerned.  It  had  filed  a state- 
ment for  the  record  regarding  these  problems.  He  stressed  that  he  felt 
every  effort  should  be  made  to  find  alternate  means,  possibly  by 
aqueducts  or  conversion  of  sea  water,  to  supply  the  State  of  Delaware 
with  fresh  water.  He  also  urged  that  plans  be  made  to  provide  fresh 
water  by  upstream  reservoirs  or  to  divert  it  from  Susquehanna  River, 
for  the  lower  Delaware  River  area.  He  stated  that  his  committee  felt 

a barrier  would  be  intolerable  insofar  as  the  tremendous  amount  of 
traffic,  which  goes  up  and  down  the  river,  is  concerned.  He  also 
pointed  out  the  relative  size  of  this  traffic  movement  and  a number 
of  the  problems  that  would  be  encountered  if  locks  must  be  used  for 
passage  through  the  barrier. 

118.  Mr.  E.  K.  Keely,  Chairman  of  Port  Affairs  Committee,  Dela- 

ware Valley  Council,  stated  that  the  Council  requests  the  Corps  of 
Engineers  to  consider  the  following  points:  (1)  the  effect  of  a salinity 

barrier  on  future  salinity  conditions  in  the  river;  (2)  the  location 
and  cost  of  a barrier;  (3)  the  effect  of  a barrier  on  the  regimen  of 
the  bay  and  river,  including  floods,  movement  of  silt  and  waterborne 
debris,  and  tidal  action;  (4)  the  effect  on  future  industrial  develop- 
ment; (5)  the  effect  on  industrial  waterfront  structures;  (6)  the 
impact  on  the  fishing  industry,  especially  the  oyster,  in  lower 
Delaware  Bay;  and  (7)  the  problems  created  in  discharging  sewage  and 
industrial  wastes.  He  listed  a large  number  of  questions  regarding  the 
effect  of  a barrier  which  the  Committee  felt  should  be  answered  sat -I" 
factorily  before  a decision  was  readied.  He  pledged  the  wholehear' 
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cooperation  of  the  Delaware  Valley  Council  in  helping  collect  data, 
especially  on  the  navigation  aspects  of  the  proposal. 

119.  Mr.  Harold  J.  Winkelspecht , Chairman,  Board  of  Directors 
of  the  Delaware  River  Valley  Association,  read  a letter  prepared  by 
his  Association.  This  letter  stated  that  if  the  purpose  of  a barrier 
was  to  provide  fresh  water  for  the  State  of  Delaware,  the  Association 

was  opposed  to  it.  If  a barrier  was  to  prevent  further  intrusion  of  salt 
water  up  the  river,  the  Association  favored  it.  It  also  stated  that  the 
Association  . s very  conscious  of  the  detrimental  effect  of  any  impediment 
to  river  traffic  that  might  be  caused  by  a barrier  and  felt  that  a careful 
study  should  be  made  of  all  the  aspects  of  the  project. 

120.  Mr.  George  Deming,  representing  the  Chamber  of  Commerce  of 
Greater  Philadelphia,  stated  that  the  Chamber  was  concerned  with  the 
economic  effects  of  a barrier.  He  mentioned  the  cost  of  lockage  of 
boats  through  a barrier;  the  adverse  effects  expected  by  the  ship- 
yards located  along  the  river  above  a barrier;  and  the  effects  on 
local  industry  dependent  on  water  shipment  and  engaged  in  production 
for  national  defense  during  wartime  if  the  locks  or  barrier  were 
destroyed.  He  urged  that  every  alternative  to  a barrier  be  studied, 
and  offered  the  wholehearted  cooperation  of  the  Chamber  in  the  study. 

121.  Mr.  Duncan  C.  Nevins , Chairman,  Port  Affairs  Committee, 

Camden  County,  New  Jersey,  Chamber  of  Commerce,  stated  that  the 
Chamber  is  opposed  to  any  construction  which  would  create  a barrier  to 
obstruct  the  expansion  of  the  port  and/or  industry  in  Camden  city  and 
County,  which  is  so  dependent  on  the  existing  free  flow  of  the  river. 

He  suggested  that  the  locks  in  the  barrier  would  cause  costly  delays 
to  shipping  and  would  give  indirect  advantages  to  the  Ports  of  Balti- 
more and  Nev;  York;  that  their  vulnerability  in  wartime  would  also 
greatly  reduce  the  ability  of  the  port  and  area  to  contribute  to 
national  defense;  a barrier  would  require  the  shipbuilding  industry 

to  bear  extra  costs  to  modify  its  yards  and  launching  facilities; 
that  high  costs  might  be  incurred  in  winter  for  ice  breaking  in  the 
reservoir;  and  that  changed  river  conditions  would  result  in  innumer- 
able legal  problems. 

122 . Mr.  Barnett  Silveston,  representing  the  American  Merchant 
Marine  Institute,  read  a letter  prepared  by  the  Institute.  The  letter 
supported  the  statements  made  by  Mr.  Harry  Schad,  Delaware  Port 
Authority,  and  requested  permission  to  defer  further  action  until  a 
study  had  been  made  of  plans  and  details  of  the  proposed  barrier. 

123.  Mr.  Howard  0.  Sturgis,  Director,  of  the  Industrial  Products 
Division  of  the  National  Fisheries  Institute,  Inc.,  Washington,  D.  C. , 
pointed  out  that  Delaware  Bay  is  responsible  to  a large  extent  for  the 
prosperity  of  certain  oceanic  fish  stocks,  and  that  his  Institute 
feared  the  construction  of  a barrier  would  cause  untold  possible  injury 
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to  migratory  fish  and  shellfish  and  to  such  edible  fish  as  the  shad 
and  striped  bass.  These  fish,  as  well  as  the  croaker,  spot,  blue 
crab  and  menhaden,  use  estuaring  waters  as  nursery  grounds  and  the 
closing  of  the  Delaware  estuary  to  this  use  would  reduce  their 
numbers  and  affect  fisheries  not  only  in  Delaware  Bay  but  all  along 
the  Middle  Atlantic  Coast.  He  attached  to  his  statement  a copy  of 
resolutions  passed  by  the  13th  Annual  Convention  of  the  Institute 
on  April  1958,  for  further  consideration.  These  called  for  further 
research  programs  for  determining  the  complex  biotic  changes  that 
accompany  physical,  modification  of  estuarine  environment.  He 
urged  that  a thorough  and  comprehensive  examination  of  the  impact 
and  effect  of  a barrier  on  fisheries,  wildlife,  and  wetlands  be 
completed  before  a barrier  is  designed  or  constructed. 

124.  Mr.  George  F.  Lynn,  Director  of  Public  Relations,  New  York 
Shipbuilding  Corporation,  stated  that  his  Corporation  feared  that  con 
struction  of  a reservoir  by  a barrier  would  produce  water  conditions 
that  would  adversely  affect  its  activities.  These  conditions  would 
consist  of  adverse  currents  during  launching  of  vessels;  higher  level 
reducing  usable  lengths  of  its  shipways;  uplift  conditions  adversely 
affecting  operation  of  its  drydocks;  and  reduced  bridge  clearances 
limiting  the  size  of  the  vessels  it  could  construct.  He  urged  that 
some  other  method  be  found  for  supplying  fresh  water  to  Delaware. 

125.  Mr.  Carl  Mohr,  Engineer,  Delaware  County,  Pennsylvania, 
proposed  that  a series  of  low  rock  wing-dams  be  constructed  in  the 
river  and  bay  by  the  various  County  and  State  Highway  Departments  to 
slow  down  tidal  flow  and  reduce  the  salt  water  intrusion  in  Delaware 
River. 

126.  Mr.  Davis  H.  Wallace,  Director  of  the  Oyster  Institute  of 
North  America,  stated  that  the  effect  of  a barrier  might  change  the 
currents  in  the  Delaware  estuary  and  mean  disaster  to  the  oyster 
fisheries  in  Delax^are  Bay  which  have  an  annual  value  of  about  six 
million  dollars.  He  urged  that  this  factor  be  considered  in  the 
studies  of  the  barrier. 

127.  Mr.  C.  Jackson  Simmons,  appearing  for  the  Virginia  Fisher- 
man's Association,  stated  that  the  catching  and  processing  of  men- 
haden fish  into  commercial  products  was  a multimillion  dollar  indus- 
try. He  stated  that  these  fish  spawn  in  the  open  sea  but  the  young 
come  inside  to  estuary  waters  of  bays  and  rivers  for  nursery  grounds 
and  go  as  far  upstream  as  brackish  waters.  At  the  end  of  one  year 
they  return  to  ocean  waters.  He  stated  that  the  constant  diminution 
of  estuarine  conditions  by  destroying  the  nursery  grounds  is  reducing 
the  abundance  of  menhaden  and  affecting  the  industry.  He  also  stated 
that  the  full  impact  of  a barrier  on  these  fish  is  unknown  but  urged 
that  the  U.  S.  Fish  and  Wildlife  Service  be  given  sufficient  funds  to 
make  a thorough  study  of  this  fish  and  the  effect  of  a barrier  before 
it  is  constructed. 
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128.  Letters,  briefs,  and  memoranda,  were  submitted  by  other 
interests  in  connection  with  the  hearing,  and  expressed  views  as 
follows: 

a.  Mr.  Ivan  McKeever , U.  S.  Soil  Conservation  Service, 
Harrisburg,  Pennsylvania,  stated,  in  a letter,  that  a preliminary 
consideration  of  a barrier  indicated  it  would  have  a very  limited 
effect  on  agricultural  drainage  in  this  area. 

b.  Mr.  Daniel  J.  Tobin,  Regional  Director,  National  Park 
Service , by  letter,  stated  that  it  was  the  opinion  of  his  agency  that 
a barrier  would  improve  the  scenic  qualities  along  Delaware  River 
including  the  tidal  sections  of  the  tributary  streams  by  eliminating 
the  mud  flats  and  generally  unsightly  conditions  resulting  from  tidal 
action.  The  fresh  water  lake  created  would  also  appear  to  be  more 
conducive  to  recreation  activities  for  boating,  fishing  and  other 
types  of  water  recreation. 

c . Mr.  John  P.  Robin,  Chairman,  Delaware  River  Basin 
Advisory  Committee,  submitted  a statement  for  the  record,  in  which  the 
Committee  strongly  recommended  the  preliminary  study  of  a barrier  in 
the  Delaware  estuary  and  its  inclusion  as  a part  of  the  comprehensive 
survey  of  the  water  resources  of  the  Delaware  basin. 


d.  Hew  Jersey  Senator  John  A.  Haddington,  Salem  County, 

New  Jersey,  by  letter,  stated  that  he  felt  the  study  was  warranted  but 
must  be  comprehensive  in  evaluating  not  only  the  feasibility  and  costs 
of  a barrier  but  also  alternative  methods  of  providing  additional  large 
volumes  of  fresh  water  and  important  related  problems  connected  with 
the  project. 


e.  Mr.  Samuel  S.  Baxter,  Waier  Commissioner,  City  of  Phila- 
delphia, stated  in  a letter,  that  the  city's  position  regarding  a 
barrier  is  that  there  should  be  enough  study  and  review  made  at  this 
time  to  determine  whether  a complete  detailed  study  should  be  undertaken. 
The  letter  listed  a number  of  questions  which  the  City  felt  should  be 
carefully  considered  in  the  preliminary  study. 


_f . Mr.  Frederic  R.  Mann,  Director  of  Department  of  Commerce, 
City  of  Philadelphia,  by  letter,  supplemented  the  letter  of  Commissioner 
Baxter  and  listed  an  additional  number  of  factors  which  his  department 
felt  must  be  considered  in  the  preliminary  investigation. 

£.  Mr.  C.  Marvin  Montgomery,  Mayor  of  Burlington,  New 
Jersey , submitted,  by  letter,  a statement  of  unfavorable  conditions  which 
would  result  in  Burlington,  New  Jersey,  from  the  construction  of  a 
barrier,  and  included  the  objections  of  that  city  to  the  project. 
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h.  Mr.  Lewis  M.  Myers,  Chairman  of  the  Logan  Township  Com- 
mittee , by  letter,  stated  that  Logan  Township,  Gloucester  County,  New 
Jersey,  was  opposed  to  the  construction  of  a barrier  since  it  would 
inundate  large  areas  of  land  in  Logan  Township  and  would  increase 
serious  drainage  problems  in  that  township. 

_i.  Mr.  H.  Gilroy  Damon,  Engineering  Firm  of  Damon  & Foster, 
Sharon  Hill,  Pennsylvania,  submitted,  by  letter,  engineering  data  re- 
lating to  municipal  sewage  treatment  plants,  for  which  his  firm  is  the 
consultant,  and  operated  by: 

Darby  Creek  Joint  Authority 
Muchinipates  Authority 
Central  Delaware  County  Authority 
Eddystone  Borough 
Tinicum  Township 

He  stated  these  plants  would  all  be  adversely  affected  by  the  pool 
created  by  a barrier  and  would  require  extensive  modification  in  order 
to  be  operated. 

j_.  Mr.  Willard  B.  Kille,  representing  the  Southern  New 
Jersey  Development  Council,  by  letter,  emphasized  the  acuteness  of  land 
drainage  problems  along  Delaware  River  in  southern  New  Jersey  and 
urged  that  these  be  considered  in  the  barrier  study. 

k.  Mr.  J.  Huber  Penn,  Industrial  Commissioner,  Delaware 
State  Chamber  of  Commerce,  submitted  a statement  showing  that  New 
Castle  County,  Delaware  was  expected  to  have  a very  large  population 
and  industrial  expansion,  and  by  the  year  2010  the  water  demand  of  the 
County  would  be  about  600  million  gallons  per  day,  while  only  about 
half  of  this  would  be  available  from  local  sources.  He  suggested 
studies  to  determine  the  location  for  a barrier  so  as  to  not  interfere 
with  a proposed  additional  channel  in  the  vicinity  of  New  Castle, 
Delaware. 

_1.  Nr.  Kilshaw  M.  Irwin,  Vice  President,  Philadelphia 
Electric  Company,  presented  a statement  to  the  effect  that  his  company 
was  concerned  as  to  the  effect  of  the  pool  that  would  be  created  by  a 
barrier  on  uplift  and  cooling  water  problems  at  the  plants  of  his 
company  located  along  Delaware  and  Schuylkill  Rivers. 

m.  Mr.  Lloyd  R.  Leslie,  Vice  President,  Delaware  Power  & 
Light  Company,  by  letter,  pointed  out  that  his  company  is  a large  user 
of  cooling  tester  from  Delaware  River,  He  recommended  a thorough  study 
of  the  barrier  proposal. 
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n«  Mr.  A,  P.  Norton,  Plant  Manager,  Continental  Can 
Company,  Wilmington,  Delaware,  stated,  in  a letter,  that  his  company 
would  oppose  the  construction  of  a barrier  if  it  would  in  any  way 
increase  maritime  freight  rates  that  his  company  might  have  to  pay  on 
its  imports  of  foreign  materials. 

o . Mr.  J C,  Kail,  Vice  President,  Keystone  Shipping  Com- 
pany, Philadelphia,  Pennsylvania,  in  a copy  of  a letter  to  the  Phila- 
delphia Maritime  Exchange,  stated  that  it  was  the  opinion  of  his 
company  that  a barrier  would  serve  no  good  purpose  to  ships  and  shipping, 
nor  to  the  expansion  of  the  Port  of  Philadelphia,  He  contended  that  it 
would  increase  hazards  to  navigation,  slow  down  river  traffic,  and 
subject  vessels  to  extensive  delays  while  awaiting  transit  through  locks. 
It  would  also  increase  dangers  of  collision  of  vessels  due  to  bunching 
of  traffic,  and  would  increase  costs  to  vessels  serving  the  area. 

£.  Mr.  Henry  P.  Megaryel,  Jr.,  Attorney  for  Atlantic  City 
Electric  Company,  submitted  a statement  pointing  out  that  the  company 
had  two  major  steam  electric  plants  on  Delaware  River  above  the  pro- 
posed barrier  site,  and  that  this  development  would  possibly  subject 
them  to  inundation  by  raising  the  river  level,  create  drainage  problems 
at  these  plants,  and  require  radical  alteration  of  their  cooling  water 
systems.  He  pointed  out  that  the  company  would  be  interested  in  an 
improved  source  of  fresh  water  for  its  plants  and  believed  that  a 
highway  and  a railroad  should  be  constructed  across  the  barrier  to  aid 
transportation. 

q_.  Mr.  Stewart  Huston,  Vice  President  of  Lukens  Steel  Com- 
pany, Coatesville,  Pennsylvania,  by  letter,  asked  a number  of  questions 
regarding  the  barrier  proposal  and  suggested  that  alternate  means  of 
securing  fresh  water  supplies  by  storage  dams  upstream  might  result  in 
the  greatest  use  of  the  Delaware  basin  water  resources. 

r.  Mr.  Seth  D.  Folk,  Secretary  for  the  Berks  Boating  Club, 
Reading , Pennsylvania , stated,  in  a letter,  that  the  club  feels  that 
all  navigable  waters  such  as  the  Delaware  should  be  kept  free  and  open 
to  both  commercial  and  recreational  users;  that  a barrier  would  destroy 
the  natural  waterway  by  imposing  undue  and  unnatural  delays,  and  would 
cause  higher  tide  levels  downstream  that  would  flood  land  and  create 
problems  in  the  passage  of  water  through  the  Chesapeake  and  Delaware 
Canal . 
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VIII  PUBLIC  HEARING  AT  PHILLIPSBURG , NEW  JERSEY  - 

13  APRIL  1960 


129.  This  public  hearing  was  held  as  the  first  in  a series  of 
four  subsequent  to  the  development  of  a plan  of  improvement  for  the 
Delaware  River  basin.  The  purpose  of  the  hearing  was  to  present 
the  main  features  of  the  plan  of  improvement  developed  by  the  Dis- 
trict Engineer,  and  to  obtain  the  reactions  and  views  thereto  of 
various  interests,  organizations  and  individuals. 

130.  Colonel  T.  H.  Setliffe,  District  Engineer,  U.  S.  Army 
Engineer  District,  Philadelphia,  conducted  the  hearing  in  the  audi- 
torium of  the  Phillipsburg  High  School,  Phillipsburg , New  Jersey. 

He  reviewed  the  fact  that  authority  for  the  survey,  report  and 
hearings  were  certain  resolutions  adopted  by  the  United  States 
Senate  and  by  the  United  States  House  of  Representatives.  He  also 
cited  the  fact  that  earlier  hearings  were  held,  at  the  beginning  of 
the  survey  to  obtain  views  concerning  the  need,  advisability,  char- 
acter and  extent  of  improvements  desired.  He  stated  the  purpose  of 
the  present  hearing  as  mentioned  above  and  outlined  the  procedure 
to  be  followed  after  the  completion  of  the  survey  report  and  hear- 
ings. After  appropriate  review  and  incorporation  of  any  changes 
found  necessary  the  report  would  be  submitted  by  the  Chief  of  Engi- 
neers to  Congress.  He  emphasized,  however,  that  completion  of  the 
report,  hearings  and  subsequent  discussions  did  not  obligate  the 
Government  to  adopt  any  project,  and  that  construction  was  conting- 
ent on  appropriations.  He  stated  that  most  of  the  information  in 
his  presentation  was  contained  in  the  Information  Bulletin,  "Dela- 
ware River  Basin  Study"  previously  distributed.  The  following  por- 
tion of  the  presentation  was  augmented  by  slides  containing  photo- 
graphs, outlines  and  charts.  The  talk  was  in  five  parts.  The  first 
part  covered  the  origin  of  the  study;  the  job  organization;  who  par- 
ticipated in  the  work;  and  the  assignment  of  specific  tasks.  The 
second  part  covered  the  projected  growth  of  the  Delaware  basin  and 
its  relation  to  water  resources.  The  third  part  covered  the  needs 
of  the  basin  as  determined  by  the  various  agencies.  The  fourth  part 
covered  the  tentative  water  control  plan  under  consideration  and  a 
logical  sequence  for  its  development.  The  fifth  part  showed  how 
the  plan  satisfies  various  needs.  Details  are  contained  in  the 
official  transcript  of  proceedings  on  file  in  the  Philadelphia  Dis- 
trict. The  plan  of  development  described  by  Colonel  Setliffe  in~ 
eluded  11  major  water  control  projects  with  provisions  for  water 
supply,  flood  control,  power  and  recreation.  Eight  other  sites  had 
been  selected  for  partial  development  - their  initial  development 
being  for  recreation  - with  use  for  water  supply  when  needed.  There 
are  also  39  projects  which  had  been  selected  for  sub-basin  develop- 
ment, all  with  the  main  purpose  of  flood  control.  All  but  three  of 
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o£  these  dams  can  be  authorized  tor  construction  under  Public  Laws 
685  and  566.  In  addition,  seven  unique  and  historical  sites  had  been 
selected  for  further  recreational  development  It  was  pointed  out 
that  the  cost  of  providing  flood  control  works  is  the  responsibility 
of  the  Federal  government,  while  works  for  water  supply  are  the  re- 
sponsibili.  of  state  and  local  interests.  Recreation  facilities  may 
be  provided  by  the  Federal  government  if  the  benefits  have  wide  re- 
gional significance,  otherwise  they  become  the  responsibility  of 
state  or  local  interests.  Alleviation  of  flood  problems  in  the  upper- 
most headwater  areas  of  the  basin  would  be  provided  by  land  treatment 
measures  under  existing  programs  of  the  Department  of  Agriculture. 

The  estimated  reduction  in  annual  flood  damages  in  various  reaches 
was  discussed  and  recreation  benefits  were  considered.  The  produc- 
tion of  about  585  rnillton  kw-hr  of  hydroelectric  power  annually  at 
two  of  the  major  control  projects  was  found  to  be  feasible.  The 
matter  of  how  to  accomplish  the  program  encompassed  by  the  plan  of  de- 
velopment was  raised  by  Colonel  Setliffe.  He  mentioned  that  this  was 
the  subject  of  a detailed  study  by  the  Maxwell  Graduate  School  of 
Public  Administration  of  Syracuse  University  On  30  September  1959, 
the  Water  Research  Foundation  presented  to  the  Governors  and  Mayors, 
at  a meeting  in  Philadelphia,  the  main  Syracuse  report.  An  abbre- 
viated version  was  made  public  on  21  September  1959,  entitled,  "A 
Brief  Report  on  the  Study  of  Governmental  Organization  for  the  Water 
Resources  of  the  Delaware  River  Basin  by  the  Maxwell  Graduate  School 
of  Syracuse  University" . The  Syracuse  report  is  being  acted  on  by 
representatives  of  the  four  Governors  and  the  Mayors  of  Philadelphia 
and  New  York  City  in  therr  effort  to  arrive  at  legal  agreements  era 
compact  that  will  permit  them  to  establish  a basin  control  organiza- 
tion. After  presentation  of  the  plan  of  development  Colonel  Setliffe 
called  on  representatives  of  the  Federal  government,  State,  county 
and  local  governments,  associations,  companies  and  individuals,  in 
that  order,  for  their  comments.  A digest  of  the  comments  follows. 

131.  Mrs  Helen  D.  Sutton,  representing  Congressman  Francis 
E.  Walter  of  the  15th  Congressional  District,  Pennsylvania,  submitted 
a statement.  This  statement  reviewed  the  fact  that  Congressman 
Walter's  resolution  to  provide,  funds  for  the  survey  and  report  was 
adopted  by  Cong re s - with  a minimum  of  opposition,  thereby  establish- 
ing the  meritorious  nature  of  the  contemplated  improvements.  It 
mentioned  that  the  308  report,  reviews  thereof  and  work  relief  proj- 
ects provided  much  information  for  the  preparation  of  an  adequate 
program.  The  statement  recommended  that  the  respective  heads  of 
the  agencies  of  the  affected  states  make  immediate  preparation  to 
submit  plans  to  their  respective  legislatures  so  that  compacts  may 
be  entered  into  promptly.  When  such  compacts  are  submitted  to  Con- 
gress for  approval  and  referred  to  Congressman  Walter's  committee 
he  promised  to  make  every  effort  to  have  the  compact  approved  prompt- 
ly The  importance  of  dams  in  the  alleviation  of  flood  damages, 
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reduction  in  river  dredging  costs,  and  provision  of  water  to  sat- 
isfy growing  demands  therefore  was  emphasized.  The  Congressman's 
statement  also  emphasized  that  the  conversation  phase  of  the  plan 
should  be  curtailed  as  much  as  possible  and  that  legislative 
approval  and  appropriations  were  in  order 

132.  Honorable  George  S.  Smith,  Mayor  of  Easton,  Pennsylva- 
nia , expressed  the  hope  that  the  dams  would  be  built  before  an- 
other disastrous  flood  occurred,  and  that  the  plan  would  not 
linger  too  long  in  legislative  halls. 

133 . Mr.  Howard  B.  Allen.  Vice  President,  New  Jersey  Power 
and  Light  Company,  submitted  written  statements  for  the  record 
signifying  that  his  company  and  affiliate,  the  Jersey  Central 
Power  and  Light  Company,  together  with  the  Public  Service  Elec- 
tric & Gas  Company  were  prepared  to  take  over  whatever  hydroelec- 
tric output  there  is  in  connection  with  the  Tocks  Island  project. 
These  companies,  through  interconnected  distribution  systems,  sup- 
ply about  90%  of  the  electric  energy  consumed  in  New  Jersey. 

The  statement  specifically  expressed  the  concurrence  of  the 
electric  company  with  the  views  expressed  in  the  March  1960  In- 
formation Bulletin  of  the  Corps  of  Engineers  relative  to  the 
basin  program.  It  also  expressed  the  desire  to  cooperate  and 
participate  in  the  plan  of  development  in  general  and  in  the 
following  three  particular  ways:  (1)  The  New  Jersey  Power  and 
Light  Company  would  undertake  at  its  expense  the  Tocks  Island 
pumped-storage  project.  This  would  include  (a)  construction  of 
high  level  dams  and  reservoirs  atop  Kittatinny  Mountain,  (b)  a 
powerplant  site  and  facilities  adjacent  to  Tocks  Island  dam,  and 
(c)  connecting  waterway  facilities.  The  Company  would  also  operate 
the  electric  facilities  and  reimburse  the  owners  of  the  Tocks 
Island  reservoir  for  the  allocable  portion  of  the  investment  ori- 
ginally made  in  providing  the  reservoir;  (2)  the  Company  would 
also  agree  to  utilize  without  charge  except  for  replacement  energy 
its  Tocks  Island  pumped-storage  project  facilities  for  the  trans- 
fer from  the  Delaware  River  of  a quantity  of  water  not  in  excess 
of  150  M.G.D  to  be  used  for  public  potable  water  supply;  (3) 
the  Company  would  also  cooperate  in  the  development  program  by 
constructing  at  its  expense  the  on-stream  hydroelectric  plant 
recommended  by  the  Corps  of  Engineers  or  operate  such  plant 
under  appropriate  arrangements  with  the  owner  of  the  Tocks  Island 
dam  facilities  and  provide  facilities  for  marketing  the  output. 
Details  of  the  Tocks  Island  pumped-storage  project  had  been  dis- 
cussed previously  with  New  Jersey  Department  of  Conservation  and 
Economic  Development,  New  Jersey  Department  of  Public  Utilities, 
Delaware  River  Basin  Advisory  Committee,  Delaware  River  Water  Re- 
sources Association,  and  the  Power  Work  Group  assisting  the  Corps 
of  Engineers.  No  adverse  reaction  was  voiced  by  representatives 
of  the  agencies,  most  of  whom  assisted  in  development  of  the  project. 
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134  Mr.  M.  D,  Hooven.  Consulting  Engineer.  Public  Service 
Electric  and  Gas  Company,  submitted  a written  statement  for  that 
company  expressing  willingness  to  participate  with  the  New  Jersey 
Power  & Light  Company  in  the  project  which  has  to  do  with  power 
development  at  the  locks  Island  location. 

135.  Mr.  Thomas  Mullen,  .Jr.,  Malone  Metal  Powders  Company, 
Flemington,  New  Jersey,  asked  about  the  connection  between  the 
proposed  project  (Tocks  Island  implied)  and  the  Round  Valley 
reservoir  plan  in  White  House  at  Linden,  New  Jersey.  Mr.  Russell 
Morgan, (Corps  of  Engineers)  replied  that  the  State  of  New  Jersey 
has  the  right  to  divert  to  thetr  Round  Valley  project  or  else- 
where one  hundred  million  gallons  of  water  a day  from  the  Dela- 
ware River,  and  that  150  million  more  would  be  available  but  diver- 
sion facilities  were  not  in  the  plan. 

136 . Mr.  J.  Gordon  Cree , Manager  of  Utilities,  Borough  of 
Chambersburg , Pa.  and  Director  of  the  Pennsylvania  Municipal 
Utilities  Association,  raised  the  question  of  public  power  versus 
private  power  and  was  assured  by  Colonel  Setliffe  that  the  matter 
would  be  handled  according  to  law  and  would  not  go  by  by  default. 

137.  Mr.  Malcolm  P.  Crooks , Stony  Brook-Millstone  Watershed 
Association,  New  Jersey,  asked  if  and  when  there  would  be  an 
opportunity  for  public  discussion  and  analysis  of  particular 
reservoirs,  site  by  site,  before  reservoirs  are  actually  built. 
Colonel  Setliffe  assured  him  that  the  public  would  certainly 
have  that  opportunity,  project  by  project,  and  that  the  main 
intent  now  was  in  the  overall  plan  and  how  individual  projects 
would  fit  into  it. 

138.  Mr.  John  Chaplinsky,  Chairman  of  the  Aquashicola 
Fact-Finding  Committee,  stated  that  they  have  polled  nearly  200 
residents  concerning  the  proposed  Aquashicola  dam  and  all  but 
five  were  opposed  to  it.  Results  of  the  poll  were  to  be  sub- 
mitted by  letter  for  the  record. 

139.  Mr.  James  Lawrence,  Trenton  Times,  asked  when  the  re- 
port would  get  to  Congress.  Colonel  Setliffe  stated  that  an  exact 
timetable  could  not  be  given  for  several  reasons  involving  review 
and  comments,  and  ^hat  it  would  not  get  to  the  present  Congress, 
but  might  get  to  the  nex . one. 

140.  Mr,  Robert  A.  Harrier,  Director,  Lehigh  Valley  Flood 
Control  Council , asked  whether  information  was  available  on  al- 
location of  water  storage  in  various  reservoirs  and  allocations 
of  costs  assigned  to  the  different  functions.  Colonel  Setliffe 
stated  that  such  information  was  among  the  last  things  that  could 
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developed  for  a report  like  this,  and  that  it  was  now  being  devel- 
oped and  would  go  out  to  the  Federal  and  state  agencies  for  review 
within  the  next  few  months. 

141 . Mr.  George  C.  Pfeiff,  Raritan  Council,  Boy  Scounts  of 
America , asked  how  soon,  and  through  what  agency,  specific  inform 
ation  would  be  available  on  water  elevations,  road  alignments,  etc 
above  reservoirs,  particularly  with  regard  to  the  locks  Island 
project.  Colonel  Setliffe  stated  that  at  locks  Island  flow  level 
would  be  at  elevation  423  and  under  normal  operations  at  approxi- 
mately elevation  404. 

142.  Mr.  Franklin  Taylor,  Member.  Aquashlcola  Committee, 
asked  whether  specific  questions  on  the  Aquashlcola  ddm  site  could 
be  answered.  Mr.  Morgan  stated  that  a request  from  the  Committee 
for  data  on  that  project  had  come  to  the  District  Office,  and 
Colonel  Setliffe  said  that  it  would  be  answered. 

143 . Dr.  Maurice  K.  Goddard.  Secretary  of  Department  of 
Forests  & Waters.  Pennsylvania,  explained  that  the  Aquashicola 
Committee  had  wanted  a meeting  before  this  Phillipsburg  meeting 
but  it  was  thought  best  to  defer  the  meeting  until  after  the 
hearing  at  Reading  on  April  20,  1960.  Colonel  Setliffe  asked 
for  any  other  questions  and,  getting  none,  closed  the  hearing. 
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IX  PUBLIC  HEARING  AT  READING,  PENNSYLVANIA 
20  APRIL  1960 


144.  Colonel  T.  H.  Setliffe,  District  Engineer,  conducted 
the  hearing  in  the  Metropolitan  Edison  Company  Building,  Reading, 
Pennsylvania,  on  20  April  1960.  His  presentation  covered  the  same 
material  presented  in  the  same  manner  with  Vugraph  slides,  etc.,  as 
summarized  for  the  public  hearing  at  Phillipsburg , New  Jersey,  held 
13  April  1960.  After  presentation  of  the  plan  of  development  Col- 
onel Setliffe  called  for  comments  which  are  briefed  in  the  follow- 
ing paragraphs. 

145.  Senator  Frank  W.  Ruth,  Pennsylvania  Legislature,  asked 
two  questions;  first,  who  pays  for  property  damage,  and  second, 
whether  the  job  could  not  be  done  with  a series  of  smaller  dams 
where  properties  would  not  be  destroyed  and  the  same  amount  of 
water  could  be  accumulated.  Colonel  Setliffe  stated  that  property 
damage  was  handled  according  to  law  and  that  local  or  state  cooper- 
ation on  Federal  projects  usually  includes  furnishing  land,  ease- 
ments, and  rights-of-way.  On  purely  flood  control  projects  there 
may  be  some  variation  and  the  cost  may  be  paid  by  the  Federal  govern- 
ment. Holding  and  saving  the  U.  S.  government  free  of  damages,  and 
the  maintenance  of  certain  projects  are  also  matters  of  local  inter- 
est. Dr.  M.  K.  Goddard,  (Secretary  of  Department  of  Forests  & Waters, 
Pennsylvania)  supplemented  Colonel  Setliffe's  answer  by  citing  the 
example  of  Prompton  reservoir.  In  this  case  the  Corps  of  Engineers 

is  buying  the  land  for  the  permanent  pool  and  the  Commonwealth  of 
Pennsylvania  is  acquiring  the  peripheral  area  for  development  of  a 
state  park.  The  second  question  was  answered  by  Colonel  Setliffe 
as  being  purely  a matter  of  economics.  He  cited  the  example  of 
Tulpehocken  Creek  when  the  cost  per  unit  of  storage  for  a number  of 
small  dams  and  reservoir  amounted  to  $368.00  as  compared  to  $192.00 
per  unit  of  storage  for  a large  dam  and  reservoir. 

146 . Mr.  James  F.  Haldeman,  County  Agent,  Agricultural  Exten- 
sion Service,  asked  how  the  hydroelectric  power  would  be  handled. 
Colonel  Setliffe  mentioned  the  statements  and  proposals  made  by  the 
representatives  of  power  companies  at  the  Phillipsburg,  New  Jersey 
hearing  whereby  the  power  produced  would  be  sold  to  the  user  through 
existing  private  concerns,  and  thus  the  cost  of  the  power  share  of 
the  project  would  be  repaid  to  the  Federal  treasury  so  that  the  tax 
dollar  would  not  support  the  power  features  of  the  project. 

147.  Dr.  M.  K.  Goddard,  Department  of  Forests  and  Waters,  Penn- 
sylvania, said  he  had  been  asked  why  the  Aquashicola  project  was 
shown  for  completion  in  1981,  Beltzville  in  1985  (sic)  and  Bear  Creek 
not  until  1989.  With  Bear  Creek  now  in  its  fifth  year  of  construc- 
tion, why  not  complete  its  addition  before  Aquashicola  and  Beltz- 
ville are  initiated.  In  reply  Colonel  Setliffe  explained  the 
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need  for  a balanced  program  through  the  consideration  of  the  four 
basic  items  - flood  control,  water  supply,  recreation  and  power. 

Bear  Creek  expansion  would  be  purely  for  water  supply  whereas  Beltz- 
ville  and  Aquashicola  also  provide  flood  control  and  recreation.  Dr. 
Goddard  asked  if  the  low  annual  damage  ($144,000)  listed  for  the 
Lackawaxen  River  was  based  on  Prompton  dam  in  operation.  Colonel 
Setliffe  stated  that  the  figure  was  based  on  both  Prompton  and  Jad- 
win  (formerly  Dyberry)  dams  being  in  operation,  although  the  Prompton 
project  was  not  quite  finished. 

148 . Mr.  Richard  Byler,  Technical  Director,  Montgomery  County, 
Pennsylvania , asked  how  the  plan  met  the  present  need  for  water  in 
communities  such  as  Lansdale,  Pennsylvania.  Mr.  Morgan  replied  that 
the  planning  was  based  on  water  needs  that  cover  everybody  in  the 
basin  on  a broad  scale.  There  is  enough  water  and  the  special  prob- 
lem areas  such  as  Lansdale  have  been  recognized.  Distribution  of 
the  water  from  an  available  source  to  the  ultimate  consumer  is  a 
basic  problem  and  it  is  one  for  the  local  people  to  resolve.  Col- 
onel Setliffe  emphasized  that  the  problem  in  planning  was  to  make 
certain  that  water  is  available  to  meet  the  needs  on  a total  basin 
requirement  basis.  Mr.  Byler  also  asked  about  preservation  of  proj- 
ect sites,  particularly  in  rapidly  expanding  areas.  Colonel  Setliffe 
replied  that  the  matter  of  reserving  lands  for  future  use  is  recog- 
nized by  the  Senate  Committee  on  Water  Resources.  The  report  will 
include  recommendations  that  reservation  of  sites  be  one  of  the 
actions  considered  at  the  Federal  and  at  the  local  levels.  The  need 
for  additional  legislation  is  also  recognized. 

149.  Mr.  A.  Killian  asked  why  a project  site  was  changed  from 
Bernville  to  Blue  Marsh.  Mr.  Morgan  replied  that  it  was  better  to 
shift  to  a lower  site  (Blue  Marsh),  which  was  considered  in  an  earlier 
stage  of  the  studies,  to  avoid  the  economic  impact  on  Bernville.  Mr. 
Killian  raised  the  question  of  drainage  which  he  thought  was  more 
favorable  for  the  Bernville  site  than  at  Blue  Marsh.  Mr.  Morgan  said 
that  had  been  considered  and  the  Blue  Marsh  site  would  hold  water. 
Colonel  Setliffe  stated  that  576  possible  sites  had  been  analyzed 
from  many  points  of  view,  about  176  had  been  eliminated  for  various 
reasons.  Detailed  questions  on  the  Bernville-Blue  Marsh  change  would 
be  considered  later,  if  desired,  but  the  decision  was  reached  on  an 
economic  basis.  Mr.  Killian  also  asked  how  the  valuation  of  property 
would  be  determined.  Colonel  Setliffe  stated  that  it  would  be  based 
on  the  valuations  established  by  three  qualified,  licensed  appraisers 
chosen  from  the  area  in  which  the  project  was  located.  If  the  owner 
will  not  sell  at  the  fair  appraised  value,  the  matter  must  go  to  the 
courts,  in  accordance  with  the  laws  governing  such  matters. 
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150.  Mrs,  Emma  Forrey  Mullen,  Assistant  County  Solicitor,  Berks 
County,  Pennsylvania,  speaking  for  Mr.  Carl  Schatz,  Jr.,  stated  that 
one- fourth  of  the  land,  valuable  farming  land,  of  Lower  Heidelberg 
Township,  was  being  taken  for  one  of  the  projects  and  there  would  be 
a tax  loss.  She  asked  whether  there  was  not  a better  location  for 
the  dam.  Colonel  Setliffe  replied  that  if  there  had  been  one,  it 
would  have  been  chosen. 

151.  Mr.  David  Batdorf,  Solicitor,  Bernville,  Pennsylvania , 
asked  if  the  area  of  condemnation  would  exceed  at  any  time  the  spill- 
way elevation  for  the  Blue  Marsh  project.  Any  extra  condemnation 
would  go  through  the  main  street  of  Bernville.  Colonel  Setliffe 
stated  that  the  spillway  elevation  would  be  exceeded,  possibly  by 
five  feet.  The  final  design  elevation,  however,  may  deviate  some- 
what from  the  present  initial  planning  stage. 

152.  Mr.  William  H.  Givin,  Supervisor,  South  Coventry  Township, 
asked  if  an  estimate  had  been  made  on  property  damage  for  the  French 
Creek  dam  site.  Colonel  Setliffe  stated  that  it  was  included  in  the 
economic  analysis.  Mr.  Givin  also  asked  when  the  French  Creek  dam 
might  be  started.  Colonel  Setliffe  replied  that  the  dates  when  cer- 
tain projects  would  be  needed  had  been  announced,  and  that  it  was 
usually  five  to  ten  years  after  the  local  people  got  Congress  to 
authorize  construction. 

1 53 . Mr . Joseph  E Dempsey,  Zoning  Officer,  Went  Vicent  Town- 
ship, raised  the  question  that  no  "date  needed"  was  given  for  the 
French  Creek  project.  Colonel  Setliffe  said  that  French  Creek  fell 
into  the  category  of  dams  to  be  developed  initially  for  recreation, 
prior  to  2010,  and  sometime  thereafter  for  water  supply. 

154.  Mr.  Kenneth  R.  Good,  Principal,  Penn-Bernvil le  School 
District , asked  if  there  would  be.  consultation  with  local  authori- 
ties in  the  planning  for  the  taking  of  land  to  five  feet  above  the 
spillway  elevation  (for  Blue  Marsh)  which  would  come  close  to  their 
school  area.  Colonel  Setliffe  stated  that  the  elevation  of  the  final 
pool  will  be  determined  by  engineering  requirements  and  will  not  be 

a matter  of  local  consultation.  He  quoted  from  a letter  from  Dr. 
Goddard  to  the  Stroudsburg  Daily  Record  tq  the  effect  that  there  are 
always  economic  side  effects  to  any  large-scale  public  project,  that 
people  in  proposed  project  areas  should  go  on  living  as  if  the  proj- 
ect had  never  been  proposed,  ar.d  that  acquisition  reimbursements 
would  be  fair.  He  stated  that  the  most  good  for  the  most  people 
for  the  least  cost  was  the  main  consideration.  Dr.  Goddard  emphasized 
that  the  government  tried  to  be  fair  and  no  one  would  take  land  with- 
out hearing,  consultation  and  fair  appraisal. 
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155.  Mrs.  Mary  Archer.  Pennsylvania  Farm  Bureau,  made  some 
statements  regarding  her  familiarity  with  the  area  in  the  general 
vicinity  of  Reading.  She  asked  where  the  water  comes  from,  and  if 
the  waters  of  the  Tulpehocken  and  Maiden  Creeks  were  impounded 
where  would  the  water  flow  - into  the  Schuylkill  Valley  or  the  Del- 
aware Valley?  Colonel  Setliffe  asked  if  she  would  restate  her 
questions  specifically  after  the  meeting  and  they  would  be  referred 
to  state  agencies  for  reply. 

156.  Mrs.  C.  A.  Made  spoke  for  Mrs.  Robert  N.  Potts,  Jr.,  and 
other  home  owners  along  French  Creek.  She  asked  whether  the  French 
Creek  project  was  considered  economically  feasible  by  the  U.  S. 

Army  Engineers.  Colonel  Setliffe  answered  that  if  it  did  not  have 
a benefit-cost  ratio  greater  than  one  it  would  not  be  on  the  list, 
and  that  it  was  economically  feasible.  She  wanted  to  know  if  it 
was  mainly  for  recreation.  Colonel  Setliffe  stated  that  it  was 
initially  for  recreation  but  ultimately  would  include  water  supply 
when  the  needs  developed.  Mrs.  Wade  said  there  was  water  supply  up 
French  Creek  now  at  Hopewell  and  if  their  land  would  be  tied  up 
until  2010  wouldn't  that  be  unfair  to  the  landowners?  She  also 
stated  that  they  were  in  the  middle  of  a building  program  for  seven 
school  districts.  This  includes  a recently  constructed  high  school 
at  Bucktown,  right  above  the  proposed  dam  site.  She  raised  the 
question  of  assessments  and  increased  costs  to  remaining  land  own- 
ers when  project  land  would  be  taken  off  the  tax  list.  Colonel 
Setliffe  stated  that  it  certainly  was  a matter  for  economic  consid- 
eration which  would  be  considered  in  economic  evaluation  on  the 
basis  of  need  for  replacement  or  reimbursement.  Mrs.  Wade  asked  for 
exact  map  location  of  the  dam  (French  Creek)  and  was  referred  to  two 
maps  on  exhibition  at  the  meeting.  Colonel  Setliffe  stated  that  ex- 
act elevations  would  not  be  known  until  project  authorization  and 
final  enegineering  studies  were  made,  but  that  (proposed)  water  ele- 
vations could  be  given.  Depreciation  was  mentioned  by  an  unrecog- 
nized voice  from  the  audience.  Mrs.  Wade  also  questioned  the  recrea- 
tion value  of  the  project  as  compared  to  her  estimate  of  present 
recreation  values  along  French  Creek. 

157.  Mr.  W.  J.  Strachan,  Virginville,  Pa.,  asked  about  the 
comparison  of  costs  of  water  under  the  plan  of  development  vs.  de- 
salting sea  water.  Colonel  Setliffe  replied,  in  effect,  that  de- 
salting costs  by  presently  known  methods  would  be  very  much  greater. 
He  also  assured  Mr.  Strachan  that  land  acquisition  and  all  other 
costs  were  included  in  the  estimated  cost  of  the  proposed  plan. 

158.  Mr.  J.  C.  Gilardone,  Jr.,  Virginville,  Pa.,  suggested 
that  the  reason  for  abandoning  the  Bernville  dam  site  was  because 
of  opposition  He  acknowledged  the  need  for  water  but  questioned 
the  need  for  taking  "five  to  ten  times  as  much  land  around  it." 
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Colonel  Setliffe  restated  that  this  was  not  an  examination  - cross- 
examination  presentation;  that  an  engineering  analysis  had  been 
made  based  on  costs  and  benefits  and  that  the  Corps  of  Engineers 
was  not  playing  at  politics.  He  stated  that  the  final  action  to 
be  taken  on  the  proposed  plan  was  not  a matter  for  field  offices 
of  the  Corps  of  Engineers  to  de.cide. 

159.  Mr.  W.  C.  Kerchner,  Lenhartsville , Pa.,  questioned  the 
high  cost  of  financing  the  projects  when  the  Federal  debt  and  taxes 
were  already  high  and  said  he  was  against  planning  ahead  50  years 
and  putting  the  cost  on  the  children.  Colonel  Setliffe  replied  that 
keeping  the  country  solvent  was  the  responsibility  of  the  President 
and  the  Congress. 

160.  Mr.  Robert  R.  Glassmire,  RD  1,  Robesonia,  Pa.,  who  owns 
land  along  Tulpehocken  Creek  asked  if  a private  citizen  would  be 
allowed  to  own  land  down  to  the  water's  edge,  or  would  it  be  "con- 
fiscated" or  bought.  Colonel  Setliffe  stated  that  the  plan  at 
present  did  not  cover  how  much  land  in  the  Tulpehocken  recreation 
area  would  become  state  land,  but  that  there  would  be  restricted 
areas  involved.  Mr.  C H.  McConnel , Pennsylvania  Department  of 
Forests  and  Waters,  added  that  for  projects  being  built  today, 

land  for  recreation  around  the  periphery  of  the  reservoir  is  normally 
acquired  by  the  Commonwealth.  Mr.  Glassmire  asked  if  it  was  true 
that  the  Tulpehocken  dam  would  not  be  started  until  after  Congress 
had  appropriated  the  funds  for  it.  He  was  assured  that  it  was  true, 
plus  the  fact  that  the  report  itself  must  go  through  review  channels 
and  meet  the  approval  of  Congress. 

161.  Mr.  Clarence  K.  Geise,  Sinking  Springs,  Pa.,  raised 
several  questions  relative  to  saleability  of  properties,  basis  of 
payment,  inflation  problems,  how  far  back  from  the  water  the  land 
purchase  line  woul 1 be,  when  the  money  would  be  available  to  pur- 
chase properties,  where  the  money  was  coming  from,  loss  of  product- 
ive farm  land,  loss  of  tax  revenue,  water  quality  in  the  Blue  Marsh 
area  vs.  higher  up  in  the  mountains,  and  loss  of  esthetic  values. 
Colonel  Setliffe  stated,  in  effect,  that  availability  of  money  for 
land  purchase  and  tax  adjustment  was  a matter  of  consideration  be- 
tween the  State  and  the  township;  and  that  other  questions  had  been 
answered  as  best  they  could  according  to  present  knowledge,  and 
any  further  specific  questions  would  be  considered.  When  certain 
things  would  be  done  could  not  be  answered  at  the  present  time. 

162.  In  answer  to  a note  from  the  audience,  Colonel  Setliffe 
defined  water  supply  storage  as  storage  usually  full  to  an  eleva- 
tion indicated,  whereas  flood  control  storage  is  usually  empty  ex- 
cept when  there  is  a flood. 
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163.  Mr.  Henry  J.  Schlegel , Wernersville , Pa.,  asked  whether 
the  4,200  acres  announced  in  the  newspaper  to  be  impounded  by  the 
Blue  Marsh  project  included  water-cover  ground  only  or  also  recrea- 
tional area.  Colonel  Setliffe  stated  that  about  4,000  acres  were 
required  for  the  entire  project.  He  also  stated  that  questions  a- 
bout  specific  properties  would  be  answered  if  addressed  to  the 
District  Engineer  at  Philadelphia  giving  actual  location  and  eleva- 
tion. 


164 . Mrs.  Frank  X.  Boulanger,  State  Hill  Road,  Sinking  Springs, 
Pa. , asked  if  she  should  go  ahead  with  tree  planting  on  her  property 
in  the  Blue  Marsh  project  area  and  where  the  water  line  would  come 
on  her  property.  Colonel  Setliffe  said  he  could  not  advise  her  to 
start  or  stop,  since  he  could  not  tell  if  or  when  the  project  might 
be  built.  He  also  asked  her  to  send  him  the  exact  location  and  el- 
evation of  her  property  for  answer  about  water  line. 

165.  Mr.  Robert  E.  Schultz,  Reading,  Pa.,  asked  if  any  other 
locations  like  Bernville  and  Blue  Marsh  had  been  changed  after  local 
hearings.  Colonel  Setliffe  stated  that  a number  of  hearings  and  re- 
hearings had  been  held  and  that  a number  of  changes  had  been  made 
from  the  original  576  sites  - that  it  was  a process  of  elimination. 
Mr.  Schultz  also  asked  why  the  Blue  Marsh  project  was  set  up  among 
the  first  to  be  done  when  most  of  the  trouble  (flood  damages)  was 
elsewhere  on  the  Delaware  River.  Colonel  Setliffe  explained  that 
Tulpehocker.  Creek  was  a tributary  to  the  Delaware  River  and  that  the 
plan  of  development  considered  the  entire  Delaware  River  including 
all  of  its  tributaries. 

166.  Mr.  Robert  0.  Steiger,  Leesport , Pa.,  stated  that  his 
questions  had  been  answered.  He  expressed  the  opinion  that  they 
(those  present)  were  considering  the  dollar  sign  now  rather  than 
the  future  need  for  water,  and  that  they  should  consider  the  dams 
as  supplying  the  water  when  they  would  need  it. 

167.  Mr.  John  C.  Essig,  Sinking  Springs,  Pa.,  asked  if  the 
mayors  of  cities  were  taking  measures  to  train  the  people  to  conserve 
water.  Colonel  Setliffe  stated  that  the  Corps  of  Engineers  is  not 
responsible  for  conservation  per  se.  Other  agencies  such  as  Pennsyl- 
vania Department  of  Forests  & Waters,  the  U.  S.  Department  of  Agri- 
culture, Soil  Conservation  Service,  and  other  experts  more  directly 
concerned  with  conservation  assisted  in  development  of  appendices 

for  the  report.  The  public  information  program  of  the  Corps  of 
Engineers  tries  to  get  information  to  all  people,  including  the 
mayors  of  cities. 
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168.  Mr.  LeRoy  J.  Kline,  President,  Lion's  Club,  Bernvllle. 
Pa . . stated  that  the  Lion's  Club  held  a public  meeting  last  year 
to  clarify  the  Bernville  dam  situation  for  the  people  of  Bernville 
He  said  that  he  was  not  conscious  of  any  great  pressuring  to  get 
the  dam  away  from  Bernville.  The  people  would  still  like  to  know 
whether  flood  waters  would  come  into  Bernville  so  property  values 
and  possible  required  movement  (of  families  and  business)  would  be 
known.  Colonel  Setliffe  agreed  with  the  need  to  know  but  said  he 
didn't  know  either. 

169.  Mrs.  C.  A.  Wade,  suggested  to  the  people  present  that 
they  write  to  their  Congressmen  and  work  through  other  po'iticians 
to  make  their  protests  effective. 

170.  An  unidentified  voice  asked  how  the  French  Creek  and 
Hopewell  areas  would  be  affected,  and  if  additional  land  pur- 
chase was  contemplated.  Mr.  George  H.  Thompson,  National  Park 
Service,  answered  that  the  French  Creek  State  Park  and  Hopewell 
Village  National  Historical  Site  within  the  State  Park  were  sev- 
eral miles  away  from  the  French  Creek  dam  site  and  would  not  be 
affected  by  the  latter  project. 

171.  Mr.  Clarence  K.  Geise,  Sinking  Springs,  Pa.,  asked  if 
the  line  drawn  across  Faydel  was  a safe  line  to  consider  in  buy- 
ing property.  Colonel  Setliffe  stated  that  the  line  was  good  to 
outline  the  area  affected  by  water  so  far  as  known  now,  but  the 
actual  taking  line  could  not  be  defined  at  present.  Mr.  Geise 
also  expressed  the  opinion  that  questions  were  being  asked  but 
were  not  being  answered. 

172.  Mrs.  Carl  Werner,  Church  Road,  Wernersville , Pa., 
stated  that  property  owners  were  concerned  about  the  amounts  paid 
for  homes  by  the  State  for  highway  projects.  She  said  that  Berks 
County  had  a 35  percent  valuation  and  that  in  the  case  of  highway 
route  22,  state  appraisal  for  payoff  was  25  percent  more  than 
assessed  valuation,  or  60  percent  total  payoff. 

173.  In  answer  to  a question  from  an  unidentified  person 
in  the  audience,  Colonel  Setliffe  stated  that  land  for  the  Bear 
Creek  dam  was  acquired  by  a Federal  agency  and  that  land  on  the 
Trexler  project  would  also  probably  be  acquired  by  the  Federal 
government  or  jointly  by  the  Federal  and  State  governments. 

174.  Mr  Albert  LaSalvia,  Collegeville , Pa.,  asked  what 
could  be  done  to  give  a property  owner  protection  against  deval- 
uation when  it  became  known  that  his  property  was  within  a dam 
site.  Colonel  Setliffe  replied  that  that  was  still  a matter  for 
the  Federal  and  State  legislatures  to  consider.  It  would  have 

to  be  in  the  form  of  authorities,  under  laws  not  yet  passed,  that 
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would  allow  the  earliest  possible  acquisition  of  an  approved  site. 
Colonel  Setliffe  pointed  out  again  that  appraisals  are  made  by 
locally  appointed  appraisers  who  certainly  would  investigate  all 
the  background  concerning  the  sites  which  are  under  consideration. 
Only  if  the  appraiser,  the  government  and  the  owner  cannot  get  to- 
gether is  court  action  necessary.  Court  action  is  rarely  necess- 
ary. When  a project  is  going  to  be  built  is  the  critical  factor 
which  cannot  be  determined  now  because  of  the  lack  of  legal  auth- 
ority and  funds  to  do  the  job. 

175.  An  unidentified  voice  asked  if  some  of  the  other 
agencies  present  might  be  able  to  say  just  what  the  plans  are  for 
the  dams,  specifically,  is  there  going  to  be  an  area  condemned 
around  them;  how  far  back  is  it  going  to  be  condemned;  will  people 
be  allowed  to  live  within  a certain  distance  of  the  edge  of  the 
lake;  and  will  people  be  allowed  to  withdraw  water  from  the  lakes 
for  irrigation.  Mr.  McConnell,  Pennsylvania  Department  of  Forests 
& Waters,  stated  that  his  department  could  not  give  specific  ans- 
wers now  because  much  planning  still  remains  to  be  done,  the  proj- 
ects are  not  authorized  projects,  and  no  funds  are  presently  avail- 
able for  the  state  to  buy  land  for  the  projects.  Colonel  Setliffe 
also  emphasized  that  definite  answers  could  not  be  given  because 

of  a lot  of  things  which  are  not  now  known  about  particular  sites, 
plus  the  fact  that  the  plans  and  final  designs  are  not  authorized 
by  Congress.  Requests  in  writing  for  information  on  specific  lo- 
cations and  elevations  would  be  answered  in  writing  insofar  as 
possible.  Mr.  McConnell  mentioned  that  odd  shaped  parcels  of  land 
were  often  purchased  in  their  entirety  rather  than  leave  the  owner 
with  a piece  of  land  which  might  be- undesirable . Colonel  Setliffe 
stated  that  the  amount  of  land  that  is  taken  around  any  given  site 
depends  on  the  total  recreational  demand,  so  every  project  site 
would  need  to  be  considered  separately  - it  was  not  possible  to 
generalize . 

176.  An  unidentified  voice  asked  whether  the  State  and  Fed- 
eral governments  made  settlement  for  property  at  the  same  time. 
Colonel  Setliffe  explained  that  it  would  likely  be  a coordinated 
settlement  which  would  probably  be  in  cash  rather  than  relocation. 

177.  An  unidentified  voice  asked  if  the  water  level  will  be 
"Federal"  and  the  recreation  will  be  "state".  Colonel  Setliffe 
answered  that  there  is  an  answer  for  each  site  and  each  location 
around  that  site.  If  a wide  area  is  affected  by  the  recreation 
features  of  a project,  the  Federal  government  may  participate  in  the 
recreation  aspect.  If  effects  are  primarily  local,  participation 
would  be  local. 
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178.  An  unidentified  voice  asked  what  became  of  the  houses 
on  properties  that  are  acquired.  Colonel  Setliffe  answered  that 
they  would  be  demolished  to  get  them  out  of  the  storage  zone.  Bids 
are  normally  taken  on  salvagable  items  which  are  then  removed  by 
the  highest  bidder. 

179.  An  unidentified  voice  asked  how  much  notification  time 
people  would  get  before  having  to  get  out  of  a project  area.  Col- 
onel Setliffe  answered  that  he  could  give  only  a generalized  answer, 
but  that  the  State  and  Federal  governments  were  quite  cognizant  of 
the  public  relations  aspect  of  the  problem.  There  is  a schedule  on 
such  matters  but  nothing  could  be  done  about  appraisal  until  the 
money  was  authorized  for  a project.  Then  construction  usually  did 
not  start  for  a year-and-a-half  to  two  years.  Completion  of  a proj- 
ect usually  took  three  to  five  years,  and  a certain  amount  of  money 
was  funded  according  to  need  and  justification  each  year. 

180.  Mrs.  Virginia  Glassmire,  Robesonia,  Pa.,  asked  if  any 
agency  helped  in  relocation  of  dislocated  people.  Colonel  Setliffe 
stated  he  did  not  know  of  any  specific  Federal  relocation  organiza- 
tion for  such  purpose.  Normal  information  is  available  through 
existing  agencies  but  no  one  stands  by  to  say,  "Now  I'll  help  you 
find  another  hqme". 

181.  An  unidentified  voice  asked  if  there  was  any  reason  why 
some  of  the  dam  sites  were  not  picked  for  the  Schuylkill  River  or 
the  Perkiomen  Creek.  Colonel  Setliffe  stated  that  sites  had  been 
considered  and  selection  was  based  on  economic  justification  and 
need . 


182.  Mr.  James  F.  Haldeman,  County  Agent,  asked  who  determ- 
ines the  use  of  water  below  dam  sites  and  would  the  water  be  avail- 
able for  any  small  community.  Colonel  Setliffe  stated  that  riparian 
rights  are  primarily  a matter  for  the  state,  generally  based  on 
Federal  aspects.  Use  of  irrigation  water  would  also  be  covered 

by  state  regulations. 

183.  An  unidentified  voice  asked  for  an  explanation  of  the 
wide  line,  inside  the  green,  on  the  Blue  Marsh  map.  Colonel  Setliffe 
said  the  darker  one  represented  an  initial  development  stage  and  the 
lighter  one  the  ultimate  plan  of  development.  The  lighter  line  in- 
dicated flood  stage.  The  green  line  does  not  always  answer  the 
question  because  the  ultimate  size  of  the  recreation  area  is  not 
known . 

184.  Mr.  A.  Killian,  asked  if  the  dams  would  be  adequate  for 
water  supply  and  flood  control  50  years  from  now  or  would  other  sources 
be  necessary  then.  Colonel  Setliffe  stated  that  the  water  requirements 
were  based  on  projections  of  population  and  industry  up  to  year  2010. 
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185.  An  unidentified  voice  asked  "If  you  don't  have  the 
answer,  why  do  you  hold  the  meeting?".  Colonel  Setliffe  stated 
that  the  meeting  was  held  to  tell  as  much  as  is  known  about  the 
subject,  to  present  those  things  that  cannot  be  answered  at  pres- 
ent, and  to  get  the  public  reaction  to  the  plans  as  a matter  of 
record.  The  uncertainty  of  some  parts  of  the  subject  was  acknowl- 
edged along  with  the  confusion  caused  thereby. 

186.  An  unidentified  voice  asked  why  all  the  other  men  were 
present  - that  he  thought  they  were  present  to  explain  things  on 
(the  local)  location.  Colonel  Setliffe  explained  that  they  were 
men  who  had  been  working  with  the  Corps  of  Engineers  as  members 

of  the  Coordinating  Committee  helping  to  develop  basic  information 
for  the  plan.  They  were  free  to  speak  if  he  did  not  give  the  right 
answers  or  to  assist  in  answering  specific  questions  in  their  spe- 
cial fields  of  responsibility. 

187.  A question  was  asked  about  the  proper  procedures  to  get 
additional  specific  information  about  any  particular  property. 
Colonel  Setliffe  stated  that  questions  should  be  addressed  to  him 
at  his  office,  giving  the  exact  location  and  elevation  of  the  pro- 
perty. 

188.  An  unidentified  voice  asked  why  the  particular  dam  at 
Blue  Marsh  gets  precedence  over  all  the  others  - especially  since 
Tulpehocken  Creek  is  a comparatively  small  stream.  Colonel  Setliffe 
stated  that  he  would  be  unable  to  answer  the  question  to  the  quest- 
ioner's satisfaction  but  that  it  was  on  the  basis  of  need,  benefit- 
cost  ratio,  and  the  least  harm  for  the  most  good.  After  the  engin- 
eering, the  rest  depends  on  Congress.  With  no  additional  questions, 
the  meeting  ended. 
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X PUBLIC  HEARING  AT  WILMINGTON,  DELAWARE 
27  APRIL  1960 


189.  Colonel  T.  H.  Setliffe,  District  Engineer,  conducted  the 
hearing  in  the  Nemours  Building,  Wilmington,  Delaware,  on  27  April 
1960.  His  presentation  covered  the  same  material  presented  in  the 
same  manner  with  Vugraph  slides,  etc.,  as  summarized  for  the  public 
hearing  at  Phillipsburg , New  Jersey,  held  13  April  1960.  After  pre- 
sentation of  the  plan  of  development  Colonel  Setliffe  called  for 
comments  which  are  briefed  in  the  following  paragraphs. 

190.  Mr.  Carl  N.  Shuster,  Director  of  Marine  Laboratories, 
University  of  Delaware,  Newark,  Delaware,  raised  several  profound 
questions  concerning  consideration  of  adequate  food  production, 
especially  from  Delaware  Bay  and  the  tidal  marshes.  He  expressed 

a need  for  more  engineering  environmental  study  than  has  been  given. 

He  also  expressed  a concern  about  the  problem  of  radioactive  waste  dis 
charge  in  relation  to  the  entire  project.  He  presented  four  written 
items  to  supplement  his  verbal  discourse.  They  are  on  file  in  the 
office  of  the  District  Engineer,  Philadelphia,  and  cover  the  subjects, 
"A  Biological  Evaluation  of  the  Delaware  River  Estuary",  "Estuarine 
Bulletin",  "Where  Does  the  Shoreline  Begin?"  and  a chart  entitled 
"A  Model  of  the  Circulation  of  Phosphorus  in  a Watershed  Including 
Coastal  Offshore  Area". 

191 . Mr.  Donald  K.  Harmeson,  State  Sanitary  Engineer,  Dover, 
Delaware , asked  if  the  plan  included  specific  recommendations  for 
upstream  storage  of  Delaware  River  water  to  augment  the  needs  of 
Delaware  for  the  year  2010.  Colonel  Setliffe  stated  that  the  poss- 
ibility of  a pipeline  to  extend  from  the  vicinity  of  Philadelphia 
and  another  from  a point  upstream  of  Philadelphia  had  been  considered 
in  addition  to  the  proposed  Newark  and  Christiana  reservoirs.  He 
stated  that  the  matter  of  water  supply  is  not  currently  within  the 
Federal  purview. 

192.  Mr.  Jay  Harmic,  Chief,  Delaware  Fish  and  Game  Commission, 
asked  about  the  possibility  of  maintaining  a shad  run  by  release  of 
additional  water  for  low  flow  augmentation  during  the  month  of  Oct- 
ober, to  help  the  small  shad  get  back  down  the  river.  Mr.  Russell 
Morgan,  Chief  of  the  Valley  Report  Group,  Philadelphia  District, 

Corps  of  Engineers,  stated  that  studies  had  been  made  and  it  would 
be  feasible  to  provide  low  flow  augmentation  to  the  extent  of  10,000 
cfs  flow  3 years  out  of  4,  for  about  a month's  duration  in  the  fall. 
Mr.  Spinner,  Fish  & Wildlife  Service,  stated  that  the  matter  would 
be  covered  further  in  the  appendix  on  fish  and  wildlife  resources. 
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193.  Mr.  H.  L.  Jacobs.  Delaware  Water  Pollution  Committee, 
pointed  out  that  because  the  lower  part  of  Delaware  River  is  a 
tidal  estuary,  there  may  be  detrimental  effects  from  increased 
stream  flows.  He.  also  called  attention  to  the  possible  high  costs 
to  the  State  of  Delaware  for  having  to  go  to  the  upper  Delaware 
for  water  due  to  increased  pollution  of  the  lower  reaches  on  Del- 
aware River.  He  then  asked  if  there  was  any  way  Delaware  could 
receive  offsetting  benefits  to  average  out  the  possible  detriment- 
al action  caused  by  low  flow  augmentation.  Colonel  Setliffe 
stated  that  he  was  not  qualified  to  comment  on  what  Delaware  is 

or  is  not  due  legally,  that  water  needs  had  been  defined  and  means 
to  meet  the  needs  had  been  suggested,  including  two  dams  in  the 
Delaware  area.  He  also  stated  that  he  did  not  know  of  any  laws 
under  which  the  State  could  be  reimbursed  for  its  water  supply 
actions.  He  also  stated  that  the  State  of  Delaware  was  represented 
during  the  planning  and  that  its  interests  were  guarded  most  jeal- 
ously; that  low  flow  augmentation  is  usually  beneficial;  and  that 
some  changes  in  Federal  laws  pertinent  to  low  flow  augmentation  and 
recreation  were  being  considered  by  the  Senate  Committee  on  Water 
Resources  under  Senator  Kerr. 

194.  Dr.  Mau rice  K. Goddard,  Secretary.  Pennsylvania  Depart- 

ment of  Forests  & Wafers,  stated  that  his  Department  had  assisted 
the  Soil  Conservation  Service  and  the  Brandywine  Watershed  Associa- 
tion (including  Delaware  members)  in  a study  of  Brandywine  Creek, 
but  that  they  were  not  trying  to  impose  anything  on  Delaware,  Dr. 
Goddard  implied  that  the  reservoirs  in  the  Brandywine  Plan  would 

be  beneficial  to  the  State  of  Delaware,  and  stated  that  if  they 
could  not  be  built  as  visualized,  Delaware  would  have  to  go  else- 
where to  get  the  water  and  that  would  be  a more  difficult  matter. 

195.  Mr.  John  Cahalan,  Asst.  County  Engineer,  New  Castle 
County,  Delaware,  asked  how  much  flow  augmentation  in  Brandywine 
Creek  was  considered.  Mr.  Clayton  Hoff,  Brandywine  Valley  Asso- 
ciation, answered  that  the  low  flow  augmentation  would  be  approx- 
imately 40  million  gallons  per  day,  varying  with  methods  used  and 
drought  periods  considered. 

196.  Dr  A.  Joel  Kaplov skv.  Director.  Water  Pollution  Com- 

mission, State  of  Delaware,  asked  several  inter-related  questions: 
(1)  Is  planning  for  the  Brandywine  project  (by  the  Pennsylvania 
Department  of  Forests  & Waters)  identical  with  planning  by  the 
Corps  of  Engineers? , (2)  Is  the  release  planned  a guaranteed  re- 

lease or  is  it  going  t0  be.  waters  that  are  used?;  (3)  If  the 
waters  are  not  used,  is  there  still  a minimum  guaranteed  flow? 

Mr.  Russell  Morgan  answered  that  the  Corps  of  Engineers'  planning 
was  on  a guaran*eed  flow  basis  and  that  planning  in  the  Brandywine 
has  been  on  a frequency  basis  wherein  a certain  flow  is  guaranteed 
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to  meet  a certain  frequency  level  of  drought.  Although  there  is  a 
difference  in  procedures,  the  final  answers  are  not  too  far  apart, 

40  million  gallons  per  day  (mgd)  for  the  method  used  by  the  Depart- 
ment of  Forests  and  Waters,  and  30  mgd  for  the  Corps  of  Engineers' 
method . 

197.  Mr.  Robert  Struble,  Red  Clay  Valley  Association,  asked 
if  the  possibility  of  any  more  water  storage  on  the  Red  Clay  Water- 
shed had  been  considered.  Colonel  Setliffe  stated  that  it  had  been 
considered,  and  was  not  adopted  for  economic  reasons;  he  added,  how- 
ever, that  what  was  not  economical  today  may  be  economical  in  the 
future  due  to  changed  conditions.  At  present,  the  Newark  and  Christi- 
ana projects  are  the  only  two  projects  being  recommended  in  the  area. 

198.  Mr.  Stewart  Allmond.  RD2>Newark,  Delaware,  a property 
owner  in  a dam  site  area  asked  when  the  dams  would  be  built.  Col- 
onel Setliffe  stated  that  the  dates  the  projects  would  be  needed 
had  been  stated,  (1978  for  Newark  and  1980  for  Christiana)  and  ex- 
plained the  complexities  and  impossibility  of  giving  firm  dates  for 
starting  or  completing  any  dam. 

199.  Mr.  Thomas  C.  Beach.  RD1 , Landenberg , Delaware,  asked 
if  all  the  area  within  the  green  lines  on  the  maps  is  to  be  pur- 
chased. Colonel  Setliffe  said  that  the  area  within  the  lines  was 
the  extent  of  possible  purchase.  Mr.  Beach  asked  if  the  156-foot 
elevation  shown  for  the  Newark  dam  site  would  "stand"  in  time  of 
flood  and  if  the  Newark  project  would  be  a controlled  dam.  Colonel 
Setliffe  stated  that  the  156  foot  elevation  was  the  maximum  planned 
elevation  for  flood  waters  but  the  final  design  elevation  might  be 
several  feet  higher  or  lower.  Mr.  Beach  pointed  out  that  the  cost 
of  land  for  these  projects  (Newark  and  Christiana)  would  be  prohib- 
itive if  purchase  was  delayed  until  the  dates  indicated  in  the  sched- 
ule. Colonel  Setliffe  replied  that  all  concerned  with  these  projects 
were  aware  of  increasing  economic  costs  and  need  for  early  acquisi- 
tion of  planned  project  areas. 

200.  Mr.  Robert  Struble,  questioned  the  need  for  Newark  and 
Christiana  dams  only  two  years  apart  when  it  did  not  appear  any  extra 
water  would  be  needed  up  to  1978.  Colonel  Setliffe  stated  that  the 
needs  were  determined  in  agreement  with  the  State  of  Delaware  and 
any  differences  of  opinion  as  to  time  of  need  could  be  discussed 
later. 

201 . General  Norman  M.  Lack,  USA  (Retired),  Water  Research 
Foundation,  Wilmington  Trust  Building,  Wilmington,  Delaware,  stated 
that  the  comprehensive  plan  did  not  do  much  for  the  lower  part  of 
the  State  of  Delaware.  He  felt  that  the  cost  of  pipelines  would  be 
prohibitive  for  the  State  of  Delaware  to  bear,  and  that  further  con- 
sideration should  be  given  to  the  barrier.  Colonel  Setliffe  remarked 
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that  the  Corps  of  Engineers  did  not  make  the  Federal  government's 
laws  and  that  the  Corps  of  Engineers  did  not  decide  whether  the 
Federal  government  will  make  contribution  to  nothing  other  than 
flood  control.  There  being  no  further  questions  or  comments,  the 
hearing  was  adjourned. 


60 


PUBLIC  HEARING  AT  PORT  JERVIS,  NEW  YORK 
4 May  1960 


202.  Colonel  T.  H.  Setliffe,  District  Engineer,  conducted 
the  hearing  in  the  auditorium  of  Sullivan  School,  Port  Jervis, 

New  York,  on  4 May  1960.  His  presentation  covered  the  same  material 
presented  in  the  same  manner  with  Vugraph  slides,  etc.,  as  summarized 
for  the  public  hearing  at  Philiipsburg,  New  Jersey,  held  13  April 
1960.  The  Tocks  Island  project  was  covered  in  additional  detail  in 
anticipation  of  specific  questions  relative  thereto.  After  presen- 
tation of  the  plan  of  development  Colonel  Setliffe  called  for  com- 
ments which  are  briefed  in  the  following  paragraphs. 

20 3 . Honorable  Kristen  Kristensen.  Mayor.  Yonkers.  New  York 
and  Chairman,  Water  Supply  Committee  of  the  Metropolitan  Regional 


Council . asked  no  specific  question  but  emphasized  in  detail  the 
growing  need  for  increased  water  supply  in  the  New  York  Metropolitan 
Region,  including  21  counties  and  15  major  municipalities.  He  also 
emphasized  the  need  for  new  governmental  mechanisms  or  relationships 
to  carry  out  important  proposals  in  the  development  plan  and  pledged 
the  cooperation  of  the  Council  in  the  undertaking. 

204.  Miss  Irene  M.  Hoppev.  Executive  Secretary.  Chamber  of 
Comnerce.  Port  Jervis.  New  York,  read  a three-part  Statement  pledging 
cooperation  of  the  Chamber. 


205 . Mr  Charles  Koons.  Sandyston  Community  Club.  Layton. 

New  Jersey,  asked  if  there  was  any  agency  to  help  landowners  who  would 
have  to  move  because  of  the  (Tocks  Island)  project.  Colonel  Setliffe 
stated  that  he  knew  of  no  governmental  agency  which  had  such  a mission. 

206.  Mr.  Martin  B.  Snook.  Sussex.  County  Historical  Society. 
Newton.  New  Jersey,  asked  if  the  Corps  of  Engineers  would  go  along 
with  preserving  any  historical  sites  and  buildings  in  the  Tocks  Island 
site.  Colonel  Setliffe  stated  that  major  consideration  is  given  to 
such  matters  in  cooperation  with  state  agencies. 

207.  Mr,  John  De  Korte,  Milanville  Dairy.  Milanville.  Penn- 
sylvania. asked,  in  effect,  what  consideration  had  been  given  to  allevi- 
ating flood  damage  in  Milanville.  Colonel  Setliffe  stated  there  was  no 
specific  project  for  the  town.  Mr.  Morgan  stated  that  a reservoir  site 
had  been  Investigated  above  the  town  but  could  not  be  justified.  Dr. 
Goddard  stated  that  the  Commonwealth  of  Pennsylvania  had  received  a 
request  from  the  community  and  was  scheduling  a 6tudy  of  the  problem. 

208.  Mr.  C V Ciane.  F<ut  Jervis.  New  York,  stated  that  the 
428-foot  elevation  would  necessitate  some  diking  along  the  Minisink 
River,  and  asked  what  the  safeguards  would  be  from  flash  floods. 
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Colonel  Setliffe  seated  that  projects  were  planned  for  a certain 
"design"  flood  but  would  not  cover  all  floods.  Mr.  Crane  asked  If 
there  would  be  release  of  water  from  Tocks  Island  dam  In  case  of 
a flash  flood.  Colonel  Setliffe  said  that  indeed  there  would  be 
releases,  based  on  weather  forecast  reports. 

209.  Mr.  Adolph  A.  Lohse.  Lavton.  New  Jersey,  assumed  that 

it  would  be  about  8 or  10  years  before  they  had  to  move  out  of  homes 
in  the  vicinity  of  Dingmans  bridge.  Colonel  Setliffe  said  that  was 
about  as  close  as  anyone  could  estimate  at  the  present  time. 

210 . Mrs.  Amelia  Ruchert.  Peakville.  New  York,  asked  how  much 
time  would  people  have  in  which  to  depart  after  their  property  was 
acquired  for  a project.  Colonel  Setliffe  answered  that  the  time 
varied  with  the  size  of  the  project;  but  was  generally  a year  to 
fifteen  months  before  the  completion  of  a project. 

211.  Mrs.  Emil  Janus.  Port  Jervis.  Mew  York,  asked  by  whom  would 
property  be  purchased.  Colonel  Setliffe  and  Dr.  Goddard  stated  that 
the  purchase  was  usually  a coordinated  matter  between  the  state  and 
Federal  government. 

212.  Mr.  V.  C.  Curtis.  Callicoon.  New  York,  asked  whether 
there  has  been  a survey  of  the  Callicoon  Creek  area.  Colonel  Setliffe 
stated  that  it  is  one  of  the  39  sites  he  had  mentioned  to  be  a project. 

213.  Mr.  Samuel  Levine.  Monticello,  New  York,  asked  if  there 
was  anything  which  might  change  the  order  of  precedence  of  the  con- 
struction of  the  projects.  Colonel  Setliffe  stated  that  there  were 
number  of  things  which  might  do  that;  explained  why,  and  added  that 
no  major  change  was  likely. 

214.  Mr.  Richard  Hoffman.  Port  Jervis.  New  York,  asked  whether 
some  of  the  recommended  projects  were  in  the  way  of  progress  now. 
Colonel  Setliffe  stated  that  none  had  been  authorized  by  Congress, 
none  had  been  funded  and  none  were  being  built. 

215.  Mrs.  P.  J.  Sundheim.  Sparta.  New  Jersey,  asked  whether  the 
financial  value  of  a project  such  as  Tocks  Island  could  be  written 
down  - would  it  be  all  Federal  funds  or  would  other  funds  be  required 
to  complete  a project.  Colonel  Setliffe  stated  that  Tocks  Island  was 
a prime  example  of  a multiple-purpose  project,  and  explained  the 
related  responsibilities  of  Federal,  State  and  other  interests.  He 
also  stated  that  progress  depended  on  the  availability  of  Federal 

and  state  funds. 

216.  Mr.  C.  W.  Dean.  Port  Jervis,  New  Jersey,  asked  whether 
copies  of  maps  and  related  information  would  be  available  on  a 
mailing  list  or  other  publicity  basis.  Colonel  Setliffe  stated 
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that  if  anyone  wrote  in  for  a final  outline  of  the  pool  their 
name  would  be  put  on  a mailing  list.  He  also  stated  that  VSGS 
maps  showing  contours  were  available  and  anything  below  the 
428-foot  elevation  would  be  under  water,  both  at  Tocks  Island 
and  Port  Jervis. 

217.  Mr.  Fred  Dix.  Supervisor.  Hancock.  New  York,  asked 
if  the  proposed  dam  at  Hawks  Mountain  would  be  taxable  since  it 
would  take  out  25%  of  their  assessed  valuation.  Colonel 
Setliffe  stated  that  it  would  not  be  taxable,  but  some  recom- 
pense had  been  made  in  similar  instances.  He  also  stated  that  he 
was  not  promising  any  money.  Mr.  Dix  then  stated  his  opposition 
to  the  dam  unless  some  provision  were  made  for  providing  the 
equivalent  of  tax  loss. 

218.  Mr.  Martin  R.  Snook.  Newton.  New  Jersey,  asked  if 
there  was  an  official  effort  to  discourage  development  (on 
project  sites)  or  is  it  the  policy  to  let  economics  take  its 
course.  Colonel  Setliffe  stated  that  the  problem  was  recognized 
and  that  continuing  development  at  potential  future  reservoir 
sites  frequently  makes  the  project  later  uneconomical  for  con- 
struction. It  is  a matter  of  national  significance  which  has 
been  recognized  by  the  Senate  Committee  on  Water  Resources. 

An  effort  is  being  made  toward  legislation  to  permit  buying 
sites  in  advance  of  the  time  of  their  need  for  construction. 


219 .  Mr.  Samuel  Levine.  Monticello.  New  York,  asked  how 
annual  damage  was  ascertained,  particularly  on  the  East  or  West 
Branches  of  the  Delaware  River.  Colonel  Setliffe  stated  that 
it  was  determined,  in  a way,  on  an  amortization  basis  based  on 
records  of  flood  damages  and  sizes.  Mr.  Levine  specifically 
questioned  how  the  $35,000  average  annual  damage  figure  was 
determined  for  the  East  Branch.  Colonel  Setliffe  stated  the 
arithmetic  took  more  time  than  justifiable  before  the  group 
but  he  would  be  glad  to  show  the  figures  or  mail  the  answer. 
With  no  further  questions  the  meeting  ajourned. 
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EXHIBIT  C 


PRIOR  WATER  RESOURCES  REPORTS 


I REPORTS  BY  THE  CORPS  OF  ENGINEERS. 

1.  Prior  reports  on  this  river  by  the  Corps  of  Engineers  fall 
logically  into  five  major  groups  in  accordance  with  the  classes  of  in- 
vestigations which  they  cover.  Group  One  consists  of  the  eight  compre- 
hensive basin  reports  authorized  by  the  River  and  Harbor  Act  of  21  Jan- 
uary 1927,  in  accordance  with  provisions  of  House  Document  No.  308, 

69th  Congress,  2d  Session.  House  Document  No.  179,  73d  Congress,  2d 
Session,  which  is  the  principal  report  considered  in  this  review,  is 
in  this  group.  Group  Two  consists  of  fourteen  flood  control  reports, 
six  of  which  were  authorized  by  the  Emergency  Relief  Appropriation  Act 
of  1935,  one  by  the  River  and  Harbor  Act  of  1935  and  seven  by  subse- 
quent Flood  Control  Acts.  Group  Three  includes  five  review  reports 
of  prior  investigations  requested  by  Congressional  Committees,  to  de- 
termine whether  changed  conditions  justified  changing  prior  recommend- 
ations resulting  from  these  prior  investigations.  Group  Four  reports 
cover  pollution  conditions  in  the  Schuylkill  River  and  plans  for  their 
correction.  Group  Five  includes  the  principal  investigations  for  im- 
provement of  navigation  facilities  in  the  tidal  portions  of  the  Dela- 
ware River  and  its  lower  basin  tributaries,  as  well  as  Delaware  Bay  and 
its  tributaries.  Reports  on  investigations  for  a navigation  canal 
across  New  Jersey,  linking  New  York  Bay  with  Delaware  River,  as  a part 
of  the  Atlantic  Intracoastal  Waterway,  and  on  the  Chesapeake  and  Dela- 
ware Canal  are  also  included  in  Group  Five.  Table  1 lists  the  reports 
in  Groups  One  to  Four  and  the  more  important  reports  in  Group  Five. 
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II  PRIOR  REPORTS  BY  OTHER  AGENCIES 

2.  Various  proposals  for  development  of  portions  of  the  water 
resources  of  the  Delaware  River  basin  have  been  r de  by  the  states 
and  cities  in  the  basin,  as  well  as  by  interstate  and  private  organ- 
izations. A considerable  number  of  technical  reports  are  available 
covering  these  proposals.  The  more  important  and  recent  of  these 
reports  are  summarized  below. 

3 . Reports  on  Upland  Water  Supply  for  the  City  of  Philadelphia. 

The  Philadelphia  Water  Commission  in  1945  employed  a Board  of 
Consulting  Engineers  to  make  a comprehensive  survey  of  Philadelphia's 
future  water  supply  needs.  This  Board  consisted  of  Charles  A.  Emer- 
son, Francis  S.  Friel , Nathan  Jacobs,  Joel  D.  Justin  and  Gustav  J. 
Requardt,  with  William  D.  Williams  as  Executive  Engineer. 

4.  The  Board  submitted  a preliminary  report  on  16  November  1945 
which  covered  its  investigation  of  several  proposals  for  developing 
an  upland  water  supply  for  Philadelphia  to  provide  500  million  gal- 
lons per  day  for  2,400,000  persons  by  the  year  2000.  Under  the  pro- 
posed project  the  entire  city  would  be  furnished  with  water  from  Del- 
aware River,  and  Schuylkill  River  would  be  abandoned  as  a source  of 
water  supply.  It  would  consist  of  a storage  reservoir  on  Delaware 
River  at  Wallpack  Bend,  and  intake  works  near  Yardley,  Pennsylvania 
The  river  channel  would  be  used  to  convey  water  from  Wallpack  Bend 

to  the  intake  works  at  Yardley  where  it  would  be  pumped  to  the  Phil- 
adelphia filtration  plants.  The  existing  filtration  and  distribu- 
tion facilities  would  be  enlarged  and  improved  to  process  and  carry 
the  larger  volume  of  water. 

5.  The  Board  submitted  its  final  report,  entitled  "Development 
of  an  Upland  Source  of  Water  Supply  and  Suitability  of  Existing 
Sources  of  Supply  with  Augmented  Facilities"  on  15  April  1946.  This 
report  supplemented  the  preliminary  one  and  developed  further  details 
and  costs  of  the  plan  of  development  proposed  and  designated  as  the 
"Delaware  River  Project."  The  proposed  project  would  consist  of  a 
storage  reservoir  on  Delaware  River  at  Wallpack  Bend;  a regulating 
reservoir  on  Little  Neshaminy  Creek,  near  Warrington,  Bucks  County, 
Pennsylvania;  concrete  lined  tunnels  from  Wallpack  Bend  Reservoir 

to  the  regulating  reservoir  and  from  that  point  to  the  existing 
Queen  Lane  Filter  Plant.  This  filtration  plant  would  be  remodeled 
and  equipped  with  rapid-sand  filters  and  new  transmission  conduits 
would  be  constructed  to  provide  additional  connections  to  the  exist- 
ing distribution  system. 

6.  The  Board  estimated  the  cost  of  providing  the  new  500  million 
gallons  per  day  supply  at  $284,588,000  with  an  additional  cost  of 
$62,568,000  for  improving  and  augmenting  the  existing  system.  It 


2 


W 


Favorable  Not  published  Augmentation  of  water  supply  for  proposed  canal. 


estimated  that  the  abandonment  of  the  Schuylkill  portion  of  the 
system  and  the  supplying  of  all  of  the  water  from  the  Delaware 
would  require  an  increased  construction  cost  of  about  25  million 
dollars.  The  total  estimated  annual  charges  were  $22,957,000. 

The  abandonment  of  the  Schuylkill  supply  would  increase  the  annual 
costs  by  about  $786,250,  according  to  the  Board's  report. 

7.  The  report  also  included  preliminary  cost  estimates  for 
each  of  the  seven  other  upland  water  supply  projects  discussed  in 
the  preliminary  report.  Six  of  these  would  each  provide  the  500 
million  gallons  per  day  required,  and  one,  the  Upper  Lehigh  River 
Basin  Project,  would  provide  only  331  million  gallons.  The  proposed 
Delaware  River  Project  was  developed  from  modifications  of  some  of 
these  projects.  No  action  appears  to  have  been  taken  on  this  report 
by  the  City  of  Philadelphia. 

8 . Report  of  the  Interstate  Commission  on  the  Delaware  River 
Basin. 

Reciprocal  legislation  was  passed  in  1949  by  the  Legislatures  oT 
New  York,  New  Jersey  and  Pennsylvania  which  directed  the  Interstate 
Commission  on  the  Delaware  River  Basin  (INCODEL)  to  conduct  an  investi- 
gation in  order  to  determine  whether  it  was  advisable  for  the  three 
States  to  develop  an  integrated  water  supply  project  in  the  Upper  Del- 
aware basin  for  their  mutual  use  and  benefit.  The  services  of  Malcolm 
Pirnie  Engineers,  New  York  City,  were  engaged  by  INCODEL  to  make  the 
necessary  engineering  investigations  and  prepare  the  report.  The 
Philadelphia  firm  of  Albright  and  Friel,  Inc.,  became  an  affiliate 
of  the  New  York  firm  to  assist  in  this  study  and  report.  The  consult- 
ing engineers  submitted  their  report  to  the  Commission  on  17  August 
1950,  and  their  recommendations  were  approved  and  adopted,  in  principle, 
by  the  Commission  on  11  September  150. 

9.  The  report  by  the  consulting  engineers  is  entitled  "Report 
on  the  Utilization  of  the  Waters  of  the  Delaware  River  Basin."  The 
recommended  plan  contained  therein,  is  commonly  known  as  the  "INCODEL 
Plan."  The  plan,  in  brief,  provided  for  a reservoir  of  118  billion 
gallons  capacity  on  West  Branch  Delaware  River  at  Cannonsville , New 
York;  a diversion  dam  and  reservoir  of  10  billion  gallons  capacity 

on  the  main  stem  of  the  Delaware  River  near  Barryville,  New  York;  a 
reservoir  having  a capacity  of  278  billion  gallons  on  Neversink  River 
and  Basher  Kill,  extending  from  Godeffroy  to  Phillipsport , New  York; 
a diversion  tunnel  from  Barryville  Reservoir  to  Neversink  Reservoir, 
and  another  from  the  latter  reservoir  to  the  then  existing  main  supply 
tunnels  in  New  York  City.  The  plan  also  provided  for  connections  be- 
tween the  latter  diversion  tunnel  and  the  water  supply  systems  of 
northeastern  New  Jersey.  This  system  of  reservoirs,  having  a total 
capacity  of  406  billion  gallons,  and  tunnels  was  designated  Alternate 
A. of  Stage  1.  Alternate  B of  Stage  1,  included  the  elements  of  Al- 
ternate A plus  a reservoir  of  121  billion  gallons  capacity  on  the 
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main  stem  at  Wallpack  Bend,  and  had  a total  storage  capacity  of  527 
billion  gallons . 


10.  The  plan  provided  that  under  either  of  the  two  alternates 
for  Stage  1,  New  York  City  and  northeast  New  Jersey  would  be  supplied 
a total  of  465  million  gallons  of  water  per  day  to  meet  anticipated 
needs  to  the  year  1980.  This  would  be  in  addition  to  the  440  million 
gallons  per  day,  which  New  York  City  was  permitted  to  divert  from  the 
Delaware  River  under  the  1931  decree  of  the  U.  S.  Supreme  Court.  How- 
ever, the  plan  also  provided  that  during  periods  of  low  flow,  suffi- 
cient water  would  be  released  from  the  reservoirs  to  maintain  the 
stream  flow  at  Trenton  at  4,000  cubic  feet  per  second  under  Alternate 
A,  and  4,800  cubic  feet  per  second  under  Alternate  B. 

11.  The  estimated  cost  of  construction,  including  interest  dur- 
ing the  construction  period,  and  based  cn  1950  prices  was  about 
$585,930,000  for  Alternate  A,  and  $642,560,000  for  Alternate  B.  An- 
nual charges  for  Alternate  A were  estimated  at  about  $23,319,400,  of 
which  $18,095,500  would  be  allocated  to  water  supply  and  compensation 
for  diversion;  $4,523,900  to  additional  stream  flow  regulation;  and 
$700,000  estimated  as  the  return  from  the  hydroelectric  power  produced. 
Annual  charges  for  Alternate  B would  be  about  $25,848,700  of  which 
$18,095,500  would  be  allocated  to  water  supply  and  compensation  for 
diversion;  $6,753,200  to  additional  stream  flow  regulation;  and 
$1,000,000  estimated  as  the  return  from  hydroelectric  power. 

12.  The  additional  water  needs  of  New  York  City  and  northern 
New  Jersey  were  estimated  to  increase  by  465  million  gallons  per  day 
between  1980  and  the  year  2000  to  a total  of  930  million  gallons  per 
day.  Stage  2 of  the  plan  was  designed  to  provide  the  465  million  gal- 
lons per  day  of  additional  water  needed  by  the  year  2000  for  these 
two  areas,  and  to  provide  also  800  million  gallons  per  day  for  the 
lower  Delaware  basin,  including  Philadelphia,  the  southern  New  Jersey 
metropolitan  district,  the  Philadelphia  Suburban  Water  Company,  the 
Pennsylvania  sub-basin  area  between  Easton  and  Philadelphia,  and  the 
Wilmington  area.  This  stage  would  add  Wallpack  Bend  Reservoir  if  it 
were  not  already  constructed  under  Stage  1,  Fishs  Eddy  Reservoir 
(capacity  157  billion  gallons),  and  Flat  Brook  Reservoir  (capacity 
84  billion  gallons)  to  the  facilities  constructed  in  Stage  1 of  the 
plan.  The  entire  plan  would  provide,  by  the  year  2000,  a total  of 
1,730  million  gallons  per  day,  in  addition  to  the  440  million  gallons 
per  day  authorized  for  diversion  by  New  York  under  the  1931  Supreme 
Court  decree. 

13.  The  construction  of  the  project  would  be  financed  by  the 
issuance  of  revenue  bonds  which  would  be  paid  off  with  the  proceeds 
resulting  from  the  sale  of  water  to  New  York  City  and  the  northern 
New  Jersey  municipalities  In  addition,  a portion  of  the  annual  cost 
of  the  project,  under  either  Alternate  A or  Alternate  B,  would  be  al- 
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located  to  stream  flow  regulation  and  apportioned  among  the  four  States. 
The  allocations  of  annual  costs  for  this  purpose  were  $4,523,900  for 
Alternate  A and  $6,753,200  for  Alternate  B The  recommended  apportion- 
ment of  these  allocations  among  the  States  was  as  follows: 


Stage  1 - Alternate  A 

Stage  1 - 

Alternate  B 

(without  Wallpack  Bend) 

(with  Wallpack  Bend) 

Dollars 

Percent 

Dollars 

Percent 

New  York 

$1,131,000 

25.0 

$1,131,000 

16.8 

New  Jersey 

1 ,583,350 

35.0 

2,642,250 

39.1 

Pennsylvania 

1,583,350 

35.0 

2,642,250 

39.1 

Delaware 

226,200 

5.0 

337,700 

5.0 

TOTALS 

$4,523,900 

100.0 

$6,753,200 

100.0 

Since  New  York  would  derive  no  benefit  from  Wallpack  Bend  Reservoir, 
the  charge  against  New  York  would  be  the  same  under  either  alternate 
plan.  A limited  amount  of  hydroelectric  power  would  be  generated  and 
its  revenue  used  to  pay  part  of  the  annual  charges. 

14.  The  consulting  engineers  recommended  immediate  consideration 
of  an  interstate  compact  to  establish  a Delaware  River  Water  Commis- 
sion; that  the  Commission  have  appropriate  representation  from  the  four 
States;  that  the  Commission  be  authorized  to  plan,  finance,  construct 
and  operate  the  Stage  1 integrated  water  project;  that  the  Commission 
be  empowered  to  sell  water  service  capacity  to  political  subdivisions 
and  other  water  supply  agencies,  and  to  provide  and  receive  supporting 
revenues  from  stream  flow  regulation  which  would  benefit  each  of  the 
States.  New  York,  New  Jersey  and  Delaware  passed  legislation  approving 
the  plan,  but  Pennsylvania  rejected  it. 

15 . Report  by  the  Pennsylvania  Water  Resources  Committee. 

The  Governor  of  the  Commonwealth  of  Pennsylvania  appointed  a 
committee  in  June  1951  to  examine  the  INCODEL  Plan  contained  in  the 
report  dated  August  1950.  The  committee  was  designated  as  the  Penn- 
sylvania Water  Resources  Committee,  and  consisted  of  Albert  M.  Green- 
field, Chairman,  Thomas  Buckley,  C.  Jared  Ingersoll,  Samuel  S.  Lewis, 
Horace  P.  Liversidge,  William  D.  Mason,  Frederick  A.  Potts,  Casimir 
A.  Sienkiewicz,  and  Andrew  J Sordoni . It  engaged  Greeley  and  Hansen, 
of  Chicago,  Illinois;  the  Chester  Engineers,  of  Pittsburgh,  Pennsyl- 
vania; and  Gannett,  Fleming,  Corddry  & Carpenter,  Inc.,  of  Harrisburg, 
Pennsylvania,  to  make  the  required  engineering  studies  and  recommenda- 
tions . 
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16  The  Governor  in  his  letter  to  the  committee  assigned  it  the 
following  tasks: 

a Determine  whether  under  the  proposed  INCODEL  Plan  Penn- 
sylvania would  be  in  a more  favorable  position  that  it  then  was  under 
the  decree  of  the  Supreme  Court  of  the  United  States  regarding  the 
use  of  the  water  of  Delaware  River  by  the  four  States  bordering  there- 
on. 


b.  Determine  whether  the  proposed  INCODEL  Plan,  or  any  mod- 
ification thereof,  would  protect  the  interests  of  the  Commonwealth  ad- 
equately if  the  Committee  found  that  Pennsylvania  ought  to  become  a 
party  to  the  INCODEL  Compact  under  which  the  plan  would  be  executed. 

c.  Make  a preliminary  study  of  the  unused  water  supply  re- 
sources of  Pennsylvania  and  determine  to  what  extent  the  southeastern 
part  of  the  Commonwealth  is  dependent  for  its  water  supply  upon  the 
continued  use  of  the  Delaware  River. 

d.  Make  a preliminary  study  of  the  water  supply  of  the  Com- 
monwealth so  that  the  results  of  the  study  could  be  a basis  for  recom- 
mending legislation  aimed  at  conserving  the  water  supply  resources  of 
Pennsylvania . 

17.  Funds  appropriated  in  1951  for  meeting  the  needs  of  the  Com- 
mittee were  limited  to  expenses  "necessary  for  the  study  of  the  water 
resources  of  the  Delaware  River  basin,  including  the  INCODEL  Plan." 
Accordingly,  the  Committee  confined  its  activity  to  the  study  of  the 
Delaware  basin  and  the  INCODEL  Plan. 

18.  The  Committee's  report,  entitled  "Report  of  the  Pennsylva- 
nia Water  Resources  Commission"  was  submitted  to  the  Governor  on  6 
February  1953.  The  Committee  found  from  its  study  of  the  INCODEL  Plan 
that  it  was  apparent  from  its  description  that,  insofar  as  water  sup- 
ply was  concerned,  the  plan  was  for  the  benefit  of  New  York  City  and 
northeastern  New  Jersey  municipalities.  Also  it  appeared  that  Phila- 
delphia and  southeastern  Pennsylvania  could  benefit  from  the  water 
supply  features  of  the  plan  only  if  and  when  Wallpack  Bend  Reservoir 
were  constructed,  and  if  and  when  the  Philadelphia  Metropolitan  Area 
desired  to  obtain  water  under  the  provisions  of  the  plan  and  were  will- 
ing and  able  to  finance  the  means  to  carry  the  water  from  Wallpack 
Bend,  or  from  an  intake  at  or  near  Yardley,  to  reservoirs  and  filter 
plants  in  the  Philadelphia  Metropolitan  Area. 

19.  The  Committee  also  noted  that  the  plan  provided  for  water  of 
prime  quality  to  be  furnished  to  New  York  City  and  northeastern  New 
Jersey,  whereas  Pennsylvania  would  be  furnished  with  polluted  water 
that  would  require  filtration,  In  addition,  the  Committee  noted  no 
assurance  was  given  to  Pennsylvania  that  there  would  be  sufficient 
water  available  to  it  during  prolonged  periods  of  drought. 
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20.  The  Committee  felt  that,  from  the  Commonwealth's  position, 
there  had  to  be  some  advantages  of  considerable  import  to  compensate 
for  the  diversion  of  an  additional  930  million  gallons  per  day  out  of 
the  Delaware  basin  estimated  as  required  by  2000,  and  especially  so 
when  the  lower  Delaware  basin  was  entering  upon  a period  of  great  in- 
dustrial expansion.  Consideration  was  given  to  the  following  advant- 
ages which  the  INCODEL  report  held  would  be  derived  by  the  lower  basin 
areas: 

a.  Improved  sanitation. 

b.  Salinity  control. 

c.  Protection  of  the  oyster  industry. 

d.  Restoration  of  the  shad  fisheries. 

0.  Improved  facilities  for  recreation. 

21.  In  brief,  the  Committee  concluded  as  follows  with  regard  to 
the  above  alleged  advantages. 

a.  Improved  sanitation.  Low  flow  augmentation  would  have  a 
slight  effect  on  sanitation.  The  treatment  of  sewage  and  industrial 
wastes,  to  at  least  the  degree  then  proposed  and  to  a higher  degree  in 
the  future,  would  be  more  effective  in  improving  the  sanitary  condition 
of  the  river. 

b.  Salinity  control.  The  frequent  and  increasing  salinity 
invasions  in  the  Chester-Marcus  Hook  area  would  not  be  eliminated  by 
the  amount  of  low  flow  augmentation  to  be  provided  under  the  plan. 

c.  Protection  of  the  oyster  industry.  The  oyster  industry 
is  of  no  real  importance  to  Pennsylvania,  but  the  limited  study,  made 
by  the  Committee's  engineers,  indicated  that  the  INCODEL  project  would 
not  appreciably  help  that  industry. 

d.  Restoration  of  the  shad  fisheries.  Pollution  of  the 
estuary  is  the  main  cause  of  the  decline  of  the  shad  fishing  industry. 

In  view  of  the  conclusion  that  flow  augmentation  would  not  reduce  pollu- 
tion significantly,  it  followed  that  the  project  could  not  benefit  the 
shad  industry  appreciably. 

e.  Improved  facilities  for  recreation.  The  reservoirs  con- 
structed in  New  York  State  would  be  of  no  material  benefit  to  Pennsyl- 
vania because  of  their  remoteness  from  Pennsylvania  population  centers 
and  on  account  of  the  high  non-resident  fees  for  fishing  licenses 
charged  by  New  York. 
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22.  Thus,  it  appeared  to  the  Committee  .hat.  there  would  be 
no  benefits  of  such  importance,  accruing  to  Pennsylvania  from  the 
low  flow  augmentation  provided  by  the  clan,  that  would  compensate 
for  the  total  diversion  of  930  million  gallons  per  day  in  addition 
to  the  440  million  gallons  per  day  authorized  to  be  diverted  by 
New  York  City  under  the  1931  decree.  The  Committee,  therefore, 
concluded  that  there  would  be  no  justification  for  Pennsylvania 
to  bear  any  of  the  costs  for  providing  and  maintaining  reservoirs 
and  dams  in  New  York  Sra-e.  for  the  purpose  of  furnishing  addition- 
al water  supplies  for  New  York  City  and  northeastern  New  Jersey. 

23.  The  Committee  also  considered  the  question  as  to  whether 
the  Commonwealth  should  acquiesce  to  the  complete  diversion  of  up 
to  1,370  million  gallons  per  day  from  the  Delaware  basin  in  the 
event  it  were  proposed  to  construe*’  the  INCODEL  project  without 
cost  to  Pennsylvania.  In  this  respect  the  Committee  concluded  that 
such  comparatively  large  diversions  may  have  long-range  effects 
that  could  not  be  predicted  with  assurance  and,  therefore,  recom- 
mended that  the  Commonwealth  not  consent  to  such  diversions.  The 
Committee  ended  the  first  task  assigned  to  it  with  this  recommend- 
ation. 

24.  Under  its  second  task,  the  Committee  considered  the  re- 
ciprocal legislation  proposed  for  adoption  by  the  four  basin  States 
for  the  purpose  of  authorizing  the  execution  of  the  INCODEX  Compact 
among  them.  Delaware  and  New  Jersey  had  passed  the  act  substantial- 
ly as  proposed  by  INCODEL , and  New  York  adopred  the  act  with  major 
alterations.  The  provisions  of  the  legislation  proposed  by  INCODEL 
were  such  that  once  a state  had  executed  the  Compact,  it  could  not 
subsequently  withdraw  from  it  unilaterally  Only  by  unanimous 
agreement  among  the  four  States  could  the  Compact  be  voided,  other- 
wise it  would  remain  in  effect  in  perpetuity.  This  feature  was  ab- 
solutely unacceptable  to  the  Committee,  for  i:  did  not  consider  any 
representatives  of  the  four  Scares  to  be  gifted  with  such  superior 
wisdom  as  to  enable  them  >o  devise  a compact  which  would  serve  ef- 
fectively in  the  future  no  matter  what,  circumstances  arose. 

25.  In  citing  a statement,  attributed  to  advocates  of  the 
INCODEL  Plan,  to  the  effect.  f ha'  the  Compact,  did  nof  allocate  water 
from  the  Delaware  to  New  York  City  and  New  Jersey,  but  that  such 
allocations  would  be  the  function  of  'he  Commission  created  by  the 
Compact,  the  Commi - fee.  drew  a*  * enr icn  to  ‘he  fac  ‘hat  the  Compact 
indicated  specifically  which  dams,  reservoirs  and  conduits  were  to 
be  constructed  in  the  first  stage  of  the  execution  of  the  Plan. 

These  facilities  were  all  for  * he  purpose  of  furnishing  additional 
water  supplies  to  New  York  City  and  northeastern  New  Jersey.  The 
Committee  noted  fhat  it  was  proposed  to  issue  revenue  bonds  in  order 
to  finance  the  construction  of  the  orejee  . however,  a prerequisite 
to  the  bond  issue  was  ‘he  execution,  by  > he  Commission  and  the  muni- 
cipalities concerned,  of  long  term  contract  s for  wa'er.  Hence,  in 
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order  to  finance  the  project  the  Commission  would  be  obliged  to  make 
allocations  of  water  to  New  York  City  and  the  New  Jersey  municipali- 
ties in  the  quantities  provided  for  in  the  Plan.  If  this  were  not 
done,  the  Committee  believed  that  nothing  worthwhile  would  come  of 
the  execution  of  the  Compact. 

26.  The  Committee  considered  in  detail  the  provisions  of  the 
Compact,  under  which  the  Commission  would  function,  and  the  modifi- 
cation of  those  provisions  desired  by  the  State  of  New  York.  It  con- 
cluded that  the  arrangements  were  wholly  unacceptable  to  Pennsylva- 
nia because,  in  effect,  they  left  to  any  one  of  the  other  States  the 
final  decision  regarding  the  rights  of  Pennsylvania  to  its  just  share 
of  water  from  Delaware  River  and  that,  therefore,  the  Commonwealth 
should  not  be  a party  to  any  such  compact.  The  Committee  concluded 
further,  that  the  Commonwealth  was  in  a far  more  favorable  position 
under  the  1931  decree  of  the  Supreme  Court  of  the  United  States. 

The  Committee,  in  view  of  the  conclusions  reached  as  a result  of 
its  studies,  recommended  that  Pennsylvania  not  become  a party  to 
the  INCODEL  Compact. 

27.  With  regard  to  alternatives  to  the  Commonwealth's  partici- 
pation in  the  INCODEL  Plan,  the  Committee  indicated  that  Pennsylvania 
and  New  Jersey,  under  an  agreement,  could  construct  the  Wallpack  Bend 
Reservoir  when  the  need  for  additional  water  supply  arose  in  the 
future  and  it  was  found  necessary  to  go  upland  for  such  supplies. 

The  Committee  also  outlined  four  additional  projects  in  Pennsylvania 
and  one  in  New  Jersey  as  possible  future  developments  for  water 
supply.  Those  in  Pennsylvania  are  described  as  the  Lehigh-Nescopeck 
Project,  the  Lehigh-Tobyhanna  Project,  and  McMichaels-Pocono  Project, 
and  the  Pohopoco  Project.  The  New  Jersey  project  is  Flat  Brook  Reser- 
voir. As  for  legislation  the  Governor  might  recommend  to  the  Legisla- 
ture, the  Committee  suggested  the  establishment  of  a state  water  auth- 
ority empowered  to  investigate  and  conserve  all  of  Pennsylvania's 
unused  water  resources. 

28 . Report  on  Wallpack  Bend  Dam  and  Reservoir. 

The  Pennsylvania  Department  of  Forests  and  Waters  placed  a con- 
tract on  25  May  1955  with  Albright  & Friel  , Consulting  Engineers,  to 
prepare  plans  and  cost  estimates  for  a dam  and  reservoir  at  Wallpack 
Bend,  on  Delaware  River.  The  report  under  this  contract  was  submitted 
to  the  Department  of  Forests  and  Waters  on  1 September  1955.  The  re- 
port stated  the  dam  would  be  a concrete  structure  approximately  1,850 
feet  long,  built  across  the  Delaware  at  Wallpack  Bend,  where  the  river 
cuts  through  the  Kittatinny  Mountains.  The  resultant  reservoir,  approx- 
imately 26  miles  long,  would  have  a capacity  of  121  billion  gallons 
(370,000  acre-feet).  The  reservoir  capacity  between  the  top  and  the 
bottom  of  the  17  f low-cont rol 1 ing  Tainter  gates,  would  be  62  billion 
gallons  (190,000  acre-feet).  The  estimated  construction  cost  of  the 
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project  based  on  1 August  1955  price  levels  was  about  $70,450,000. 
These  costs,  including  contingency,  administration,  engineering  and 
other  related  costs,  were  subdivided  as  follows: 

a.  Reservoir,  including  land  acquisition 


road  relocations  and  bridges  -------  $36,072,520 

b.  Dam,  including  fishway  -------  - 29,116,169 

c.  Pennsylvania  State  Parks  adjacent  to 

reservoir  --------  --------  1,447,886 

d.  Power  Plant  ---------------  3,817,550 


The  annual  operating  cost  of  the  project  was  estimated  at  $77,500. 

29.  The  report  stated  that  the  scenic  beauty  of  the  reservoir 
would  provide  an  ideal  recreational  area  and  suggested  that  the  usual 
water  activities  be  permitted  in  the  lake.  Bathing  beaches  and  auto- 
mobile parking  areas  were  proposed  for  four  recreational  areas  com- 
prising 3,580  acres. 

30.  With  reference  to  the  flood  control  value  of  the  proposed 
reservoir,  the  report  stated  that,  assuming  the  water  level  of  the 
reservoir  to  have  been  at  elevation  396  during  the  storm  of  August 
1955  (Hurricane  Diane),  the  flow  regulation  afforded  by  the  reservoir 
would  have  reduced  the  flood  stage  of  the  river  by  approximately  five 
feet.  The  assumption  of  the  water  level  at  elevation  396  was  based 
on  the  view  that  normally  reservoir  levels  are  comparatively  low  dur- 
ing summer  months. 

31.  With  reference  to  water  supply  and  stream  flow  regulation, 
the  report  referred  to  "Report  on  the  Utilization  of  the  Waters  of 
the  Delaware  River  Basin,"  prepared  by  Malcolm  Pirnie  Engineers  and 
Albright  & Friel , Inc.,  in  1950  for  The  Interstate  Commission  on  the 
Delaware  River  Basin. 

32.  The  report  stated  that  a study  to  determine  the  effect  of 
the  operation  of  New  York  City's  Delaware  River  basin  water  supply 
reservoirs  and  Wallpack  Bend  Reservoir  on  stream  flows  in  the  Dela- 
ware River,  showed  that  the  flow  at  Trenton,  which  has  been  as  low 
as  800  million  gallons  per  day  (1,235  cubic  feet  per  second)  could 
be  increased  to  a minimum  flow  averaging  2,200  million  gallons  per 
day  (3,400  cubic  feet,  per  second). 

33.  The  consultants  assumed  that  the  hydroelectric  power  feat- 
ures of  the  proposed  project  would  be  constructed  and  financed  by  a 
public  agency  and  leased  to  and  operated  by  privately-owned  power 
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companies.  They  gave  consideration  to  the  sale  of  falling  waters 
to  such  power  companies,  which  could  then  finance,  construct  and 
operate  the  power  installation  The  estimated  future  power  value 
under  these  assumptions  was  given  as  approximately  $373,000  per 
year . 

34.  On  20  January  1956  the  Senate  Committee  on  Public  Works 
adopted  a resolution  requesting  that  the  feasibility  of  construct- 
ing and  operating  this  reservoir,  or  a similar  one  at  Tocks  Island, 
on  a cooperative  basis  by  the  United  States,  and  Pennsylvania  and 
New  Jersey,  as  a part  of  the  comprehensive  water  resources  plan,  be 
determined . 


Report  on  Survey  of  New  Jersey  Water  Resources  Development. 


The  New  Jersey  Legislative  Commission  on  Water  Supply  entered 
into  a contract  on  3 May  1955  with  the  consulting  firm  of  Tippetts- 
Abbett-McCarthy-Stratton,  Engineers,  New  York,  for  that  firm  to  make 
a survey  of  the  water  supply  potential  of  the  State  of  New  Jersey. 
The  preliminary  report  of  this  firm  was  submitted  on  15  July  1955 
and  the  final  report  on  31  December  1955. 


36.  The  final  report  on  the  survey  stated  that  specific  studies 
of  surface  and  ground  water  resources  show  that  there  are  sufficient 
potential  water  resources  available  to  the  State  of  New  Jersey  to 
provide  for  predictable  needs.  All  of  the  State's  water  requirements 
to  the  year  2,000  can  be  met  entirely  from  resources  within  the  bound- 
aries of  the  State.  These  can  be  developed  without  interstate  agree- 
ments, or  approval  of  the  Supreme  Court  of  the  United  States.  There 
are,  however,  economic  advantages  in  using  water  from  the  interstate 
Delaware  River  to  provide  the  additional  supplies  which  will  be  needed 
in  the  State's  Northeastern  Region  after  1965.  Twelve  plans  for  the 
diversion  of  Delaware  River  water  to  the  Raritan  and  Passaic  River 
basins  for  use  in  the  northeastern  region  were  investigated.  These 
include  both  gravity  and  pumping  diversions.  Because  of  the  long 
tunnels  required  for  gravity  diversions  such  plans  are  not  susceptible 
to  economical  stage  construction.  All  of  the  Delaware  diversion  plans 
would  require  major  storage  facilities  to  provide  the  compensation 
water  necessary  to  meet  anticipated  requirements  of  the  U.S. Supreme 
Court  for  diversions  outside  the  Delaware  River  basin.  Such  compensa- 
tion storage  could  be  provided  by  Wallpack  Bend  Reservoir,  or  by  a 
reservoir  on  Flat  Brook.  Eight  of  the  diversion  plans  studied  were 
based  on  the  combined  use  of  Wallpack  Bend  and  Flat  Brook  Reservoirs. 
Wallpack  Bend  Reservoir  would  be  used  to  store  and  release  the  water 
required  in  the  Delaware  River  to  compensate  for  diversions  outside 
the  basin.  Flat  Brook  Reservoir  would  be  used  to  impound  water  from 
the  Flat  Brook  Watershed  and  to  store  Delaware  River  flood  waters, 
by  pumping  when  permissible  under  the  1954  amended  decree  of  the  U.S. 
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Supreme  Court.  Of  the  eight  plars  considered  which  use  Wallpack 
Bend  and  Flat  Brook  Reservoirs,  six  provided  for  diversion  of  water 
into  the  Raritan  River  basin  and  two  into  the  Passaic  River  basin. 

A brief  description  of  each  of  the  ten  plans  considered  for  use  of 
Delaware  River  water  is  contained  in  subsequent  paragraphs. 

3 7 . Plan  DG-1  - 300  Million  Gallons  per  Day  Gravity  Diversion 
to  Raritan  Basin  (Frenc htown  to  South  Branch  Raritan) . Water 

stored  in  Flat  Brook  Reservoir  would  be  released  into  Delaware  River 
and  flow  downstream  to  a diversion  dam  to  be  constructed  across  the 
river  at  Frenchtown,  New  Jersey  A concrete-lined,  gravity-type 
tunnel,  12  feet  in  diameter  and  14.4  miles  long,  would  connect  the 
pool  at  this  diversion  dam  with  the  South  Branch  of  Raritan  River 
at  a point  below  Three  Bridges.  Water  would  flow  down  the  South 
Branch  and  Raritan  River  to  a diversion  dam  on  the  latter  stream  at 
Bound  Brook.  At  this  point  a lev;  lif:.  pumping  station  would  raise 
the  water  to  a coagulation  basin  After  treatment,  water  would  be 
pumped  by  a high  lift  station  through  pressure  filters  into  the 
transmission  lines.  The  estimated  caoital  cost  would  be  $1 26 *570 , 000. 
and  the  annual  charges  $7,292,000, 

3 8 . Plan  DG - 2 - 300  Million  Gallons  per  Day  Gravity  Diversion 
to  Raritan  Basin  (Stockton  to  Bedens  Broo'iQ  Water  stored  in  Flat 
Brook  Reservoir  would  be  released  into  Delaware  River  and  would  flow 
downstream  to  a diversion  dam  to  be  constructed  across  the  river  at 
Stockton,  New  Jersey  A concrete-lined,  gravity-type  tunnel,  13 
feet  in  diameter  and  16.3  miles  long,  would  convey  the  water  to 
Bedens  Brook,  a tributary  of  Millstone  River.  The  water  would  then 
flow  by  natural  stream  channels  to  the  Bound  Brook  diversion  and 
treatment  plant,  where  it  would  be  delivered  to  the  transmission 
mains  at  a pressure  head  of  290  feet  The  diversion  works  on  both 
rivers,  low-lift  pumps,  coagulation  basin,  treatment  plant  and  high 
lift  pumping  station  would  be  similar  to  those  in  Plan  DG-1.  This 
diversion  route  is  the  farthest  one  downstream  on  the  Delaware  that 
could  be  used  for  gravity  diversion  to  Bound  Brook,  and  was  studied 
primarily  as  an  alternate  to  the  Delaware  and  Raritan  Canal.  The 
estimated  capital  cost  would  be  $136,270,000  and  the  annual  charges 
$7,712,000. 

39 . Plan  DG-3  - 300  Million  Gallons  per  Day  Gravity  Diversion 
to  Raritan  Basin  (Belvidere  to  Spruce  Run)  Water  from  Flat  Brook 
Reservoir  would  be  released  and  would  flow  down  Delaware  River  to 
a diversion  dam  to  be  constructed  across  Delaware  River  above  Belvi- 
dere, New  Jersey.  A concrete-lined,  gravity-type  tunnel,  11  feet  * 

in  diameter  and  15  3 miles  long,  would  convey  water  from  this  diver- 
sion dam  to  Spruce  Run,  a tributary  of  the  South  Branch  of  Raritan 
River,  near  Clinton,  New  Jersey  From  the  tunnel  terminal  point  on 
Spruce  Run,  water  would  be  carried  by  natural  stream  channels  to 
Bound  Brook  and  pumped  to  the  transmission  system  in  the  same  manner 
as  described  in  Plan  DG-1 . This  plan  has  the  advantage  over  the 
other  plans  since  its  diversion  point  would  be  located  above  the 
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mouth  of  the  Lehigh  River  and  the  water  to  be  diverted  would  be  sub- 
ject to  less  polluting  influences.  The  proposed  tunnel  would  pass 
under  Musconetcong  and  Pequest  Rivers  and  Pohatcong  Creek.  By  creat- 
ing storage  in  these  streams  and  diverting  them  into  the  tunnel  it 
would  be  possible  to  build  and  operate  this  plan  for  progressively 
increasing  yields.  The  net  yields  from  these  streams  were  estimated 
as  40  million  gallons  per  day  (mgd)  for  Musconetcong  River,  5 mgd  for 
Pohatcong  Creek,  and  43  mgd  for  Pequest  River  including  Beaver  Brook. 
Construction  of  the  four  reservoirs  to  provide  this  tributary  storage 
was  estimated  to  be  considerably  more  costly  than  the  provision  of 
storage  in  Flat  Brook  Reservoir.  Stage  construction  of  this  plan  did 
not  appear  to  be  economically  feasible  for  either  a primary  water  sup- 
ply of  300  mgd,  or  a supplemental  supply  of  100  mgd  The  estimated 
capital  cost  would  be  $131,630,000  and  the  annual  charges  $7,512,000. 

40.  Plan  DG-4  - 300  Million  Gallons  per  Day  Gravity  Diversion 
to  Passaic  Basin  (Flat  Brook  to  Boonton  Reservoir).  Under  this  plan 
water  would  be  diverted  directly  from  Flat  Brook  Reservoir  to  the 
Boonton  Reservoir  of  the  Jersey  City  System,  located  on  Rockaway 
River  in  the  Passaic  basin.  A concrete-lined,  gravity-type  tunnel, 

10  feet  in  diameter  and  31.2  miles  long,  would  be  required.  Water 
would  be  delivered  at  the  elevation  of  Boonton  Reservoir.  This  reser- 
voir would  act  only  as  the  eastern  terminus  of  the  diversion  and  would 
not  be  used  for  storage  purposes  for  the  new  supply.  This  tunnel  can- 
not be  constructed  in  stages,  but  the  plan  would  require  its  full 
length  and  the  construction  of  both  Wallpack  Bend  and  Flat  Brook  Res- 
ervoirs. The  estimated  capital  cost  would  be  $152,010,000  and  the 
annual  charges  $7,368,000. 

4 1 . Plan  DG-5  - 300  Million  Gallons  per  Day  Gravity  Diversion 

to  Passaic  Basin  (Flat  Brook  to  Wanaque  Reservoir).  This  plan  is  simi- 
lar to  Plan  DG-4  except  that  the  tunnel  diverting  water  from  Flat 
Brook  Reservoir  would  discharge  into  Wanaque  Reservoir,  of  the  North 
Jersey  District  Water  Supply  Commission,  on  Wanaque  River.  The  tunnel 
required  would  be  a concrete-lined,  gravity-type  tunnel,  10  feet  in 
diameter  and  29.3  miles  long.  This  tunnel,  like  that  in  Plan  DG-4, 
is  not  susceptible  of  being  developed  in  stages  to  meet  the  growing 
demands  of  the  Northeastern  Region.  The  estimated  capital  cost  would 
be  $147,010,000  and  the  annual  charges  $7,148,000. 

4 2 . Plan  DP-1  - 300  Mil  Lion  Gal  Lons  per  Day  Pumping  Diversion 
to  the  Raritan  Basin  (Lambert vi 1 le  to  Bound  Brook).  This  plan  would 
require  the  construction  of  a pumping  station  on  Delaware  River  north 

of  Lambertville , New  Jersey,  and  a force  main  from  this  station  directly 
into  the  Bound  Brook  headworks  of  the  transmission  system.  The  pumping 
plan*  would  be  developed  in  two  stages  with  a final  stage  capacity  of 
375  million  gallons  per  day.  It  would  operate  against  a static  head  of 
240  feet  and  a total  head  of  384  feet  Water  would  be  pumped  through 
three  pipes,  one  with  a diameter  of  72  inches  and  two  with  diameters 
of  84  inches.  These  pipes  would  be  approximately  27.3  miles  long,  and 
an  inspection  of  their  route  indicates  that  this  plan  would  present  many 
operational  problems.  This  condition,  together  with  high  construction 
and  operation  costs,  makes  the  plan  unattractive  compared  with  other 
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plans  for  both  pumping  and  gravity  diversiors.  The  plan  was  studied 
primarily  to  determine  the  economics  of  a Dumping  diversion  route  be- 
tween Delaware  Rivet  and  the  Raritan  basin  that  would  avoid  the  use  of 
natural  stream  channels  for  any  part  of  the  delivery  to  Bound  Brook. 

The  estimated  capital  cost  would  be  $127,520,000  and  the  annual 
charges  $8,339,000. 

43.  Plan  DP- 2 - 300  Million  Gallons  per  Day  Pumping  Diversion 
to  the  Raritan  Basin  (Lambertvi lie  to  Back  Brook] . This  plan  consists 
of  a pumping  station  located  north  of  Lamberivi 1 le , New  Jersey,  in  the 
same  location  and  with  the  same  capacity  as  that  required  for  plan 
DP-1.  This  plant  would  operate  against  a dynamic  head  of  only  191 
feet,  instead  of  the  384  feet  required  in  Plan  DP-1,  and  would  pump 
water  over  the  divide  between  the  Delaware  and  Raritan  basins  into  a 
tributary  of  Back  Brook  soufh  of  Ringoes.  From  this  point  the  water 
would  flow  in  the  natural  channels  of  Back  Brook,  Neshanic  River,  South 
Brancb,  and  Raritan  River  to  Bound  Brook,  The  force  mains  from  Lambert- 
ville  would  be  five  miles  long  and  consi  s'"  of  one  Pipe  72  inches  in  dia- 
meter and  two  pipes  84  inches  in  diameter.  The  estimated  capital  cost 
would  be  $100,570,000  and  the  annual  charges  $6,894,000. 


44.  Plan  DP-3  - 300  Million  Gallons  per  Day  Pumping  Diversion 
to  Raritan  Basin  (Washington  Crossing  to  Stony  Brook.)  This  plan  dif- 
fers from  DP-2  only  in  the  location  of  the  diversion  route.  Diversion 
is  from  a point  on  Delaware  River  about  a mlLe  below  Washington  Cross- 
ing, New  Jersey.  The  force  main  would  discharge  into  a tributary  of 
Stony  Brook  at  Baldwins  Corners  just  south  of  Pennington,  New  Jersey. 
From  this  discharge  point  water  would  flow  to  Bound  Brook  via  the 
natural  channels  of  Stony  Brook  and  Millstone  River..  The  force  mains 
for  this  project  would  be  4.7  miles  in  length.  This  is  the  shortest 
practicable  pumping  route  over  .he  Delaware  Raritan  divide..  Channel 
and  crossing  improvements  would  be  required  on  about  six  miles  of  the 
upper  portion  of  the  stream  channels  to  pass  the  increased  flows  dur- 
ing maximum  diversions  The  Washington  Crossing  pumping  plant  would 
have  the  same  size  as  tha:  at  Lambertville  ir  Plans  DP-1  and  DP-2  ex- 
cept it  would  be  designed  for  a static,  head  of  180  feet  and  a total 
head  of  200  feet.  The  estimated  capital  cost  would  be  $99,280,000  and 
the  annual  charges  $6,811,000 

45  , Plan  DRV  1 130  Million  Gallon  s_r  - Day  Pumping  Diversion 

to  Raritan  Basin  (Frenchtow"  re  Bound  Vall&y  .•  . This  plan  is  essential- 
ly the  second  stage  of  the  Round  Valley  project  proposed  by  the  North 
Jersey  District  Water  Supply  Commission  in  its  report  of  1 November 
1954  (not  briefed  herein)  The  following  changes  and  additions  have 
been  assumed  in  this  projec  so  as  to  meet  requirements  for  compensat- 
ing releases  and  to  make  It  comparable  wi  * h the.  other  Projects  invest- 
igated . 


£.  Wallpack  Bend  Reservoir,  or  Flat  Brook  Reservoir,  is  con- 
sidered essential  in  the  project  for  storage  of  compensation  water. 

Jj.  Pumping  capacity  at  the  Delaware  River  diversion  was  in- 
creased to  300  mgd  in  order  to  comply  with  diversion  restrictions. 

jc.  Transmission  of  the  full  yield  to  the  Bound  Brook  area  to 
conform  with  distribution  requirements  and  for  comparison  with  other 
plans  using  Bound  Brook  as  a common  point. 

The  first  stage  of  development  would  essentially  consist  of  the  first 
stage  of  the  development  of  the  Round  Valley  Project  as  proposed  by 
the  North  Jersey  District  Water  Supply  Commission.  Water  would  be 
diverted  by  pumping  from  the  South  Branch  of  Raritan  River  near  Hamden, 
New  Jersey.  This  water  would  be  stored  in  an  off-stream  reservoir  de- 
veloped at  Round  Valley.  A dependable  supply  of  70  mgd  would  be  devel- 
oped using  a flow  line  at  elevation  380  feet  that  would  store  48.6  bil- 
lion gallons  of  water.  The  Hamden  pumping  plant  would  have  a capacity 
of  200  mgd  and  a maximum  static  lift  of  200  fet.  It  would  pump  through 
a force  main  84  inches  in  diameter  and  about  3-4  miles  long  from  Hamden 
to  Round  Valley.  A treatment  plant  and  booster  pumps  for  90  mgd  would 
be  established  on  Round  Valley  Reservoir  at  Lebanon,  New  Jersey,  and  a 
72-inch  diameter  transmission  main  about  18.4  miles  long  constructed 
from  this  plant  to  Bound  Brook.  The  second  stage  or  Plan  DRV-1  would 
add  to  this  system  a Delaware  River  diversion  and  pumping  plant  at 
Frenchtown,  New  Jersey.  This  plant  would  have  a capacity  of  300  mgd 
and  would  pump  through  a 96-inch  diameter  force  main,  13.4  miles  long 
from  Frenchtown  to  Round  Valley  Reservoir.  The  static  lift  for  this 
plant  would  be  265  feet.  The  Lebanon  treatment  plant  and  booster 
pumps  would  be  enlarged  from  90  mgd  to  a capacity  of  250  mgd,  and  the 
force  main  from  Lebanon  to  Bound  Brook  changed  from  one  72-inch  dia- 
meter main  to  three  mains  of  that  size.  By  the  addition  of  this 
second  stage  the  yield  would  be  increased  from  70  mgd  from  the  South 
Branch  of  the  Raritan  by  the  130  mgd  diverted  from  the  Delaware  to  a 
total  of  200  mgd.  It  was  concluded  that  water  for  compensation  re- 
leases for  the  130  mgd  diverted  could  be  provided,  either  by  construct- 
ing Wallpack  Bend  Reservoir,  or  by  a partial  construction  of  Flat  Brook 
Reservoir.  The  estimated  capital  costs  with  Wallpack  Bend  Reservoir 
would  be  $115,715,000  and  with  Flat  Brook  Reservoir  they  would  be 
$109,865,000.  The  estimated  annual  charges  would  be  $6,702,000  and 
$6,442,000,  respectively. 

46 . Plan  DRV- 2 - 300  Million  Gallons  per  Day  Gravity  Diversion 
to  Raritan  Basin  (Belvidere  to  Spruce  Run) ■ In  this  plan  Round 
Valley  Reservoir  would  be  used  to  store  flood  flows  diverted  from 
Delaware  River  for  the  water  supply  use  in  the  Northeastern  Region. 

A diversion  dam  would  be  constructed  on  the  Delaware  above  Belvidere 
and  a gravity  tunnel  constructed  between  Belvidere  and  Spruce  Run 
along  the  route  described  under  Plan  DG-3.  This  would  be  a 15-foot 
diameter,  concrete-lined  tunnel  with  a capacity  of  750  mgd,  and  a 
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length  of  about  14  miles  It  would  discharge  lr.  i Spruce  Bun,  i trib- 
utary of  South  Branch  of  Raritan  River  a few  miles  above  the  site  tor 
the  Hamden  pumping  plant,  and  the  natural  channel  w<  old  be  used  to  con- 
vey the  water  generally  to  the  Bound  Brook  pumping  and  treatment  plant. 
The  plan  includes  construction  of  a pumping  plant  or  the  South  Branch 
of  Raritan  River  at  Hamden  to  pump  excess  Delaware  River  water  into 
the  Round  Valley  Reservoir  for  storage  This  plant  would  have  a rated 
capacity  of  450  mgd  and  an  installed  caoacity  of  565  mgd . It  would 
have  to  pump  through  force  mains  about  3 u miles  long  against  a static 
head  of  255  feet  Round  Valley  Reservoir  would  be  developed  to  a flow 
line  elevation  of  415  feet,  would  have  a flooded  area  of  2,530  acres 
and  store  76.0  billion  gallons  of  water.  Water  would  be  released  from 
this  reservoir  to  flow  down  the  natural  channels  of  Prescott  Brook, 

South  Branch  of  Raritan  River  and  Raritan  River  to  Bound  Brook  where 
it  would  be  diverted,  treated,  and  pumped  into  he  supply  mains  in 
the  same  way  as  included  in  other  development  plans  If  desired,  a 
gravity-type  conduit  could  be  constructed  from  Round  Valley  to  the 
Bound  Brook  pumping  plant  in  lieu  of  using  the  natural  channels  for 
this  flow  conveyance.  The  estimated  capital  cost  would  be  $138,260,000 
and  the  annual  charges  $8,804,000, 

47.  One  of  the  principal  results  of  this  survey  of  water  resources 
development  in  New  Jersey  was  the  passage  of  the  New  Jersey  Water  Supply 
Law  of  1958,  as  Title  58,  Chapter  1,  Revised  Statutes.  This  law  auth- 
orized the  State,  subject  to  referendum  approval,  to  provide  the  ini- 
tiative and  foresight  essential  to  the  maximum  conservation,  protection 
and  equitable  allocation  of  its  surface  and  subsurface  water  resources. 
Under  the  broad  provisions  of  this  law  the  New  Jersey  Department  of  Con- 
servation and  Economic  Development,  in  February  1958,  engaged  the  eng- 
ineering firm  of  Whitman,  Requardt  and  Associates  to  investigate  and 
report  on  the  Spruce  Rur.-Round  Valley  Projec"  in  *he  Raritan  River  basin 
to  supply  additional  water  to  northeastern  Ne.w  Jersey.  This  report  was 
submitted  20  August  1958  ard  contains  a '-ecommendat  icr  *hat  the  Round 
Valley  Reservoir  be  so  constructed  that  m the  future  it  may  be  raised 
to  store  about  55  to  75  billion  gallons  of  water  to  be  diverted  from 
the  Delaware  River.  This  report  has  beer  approved  by  the  State  of  New 
Jersey  and  construction  has  been  undertaken  on  the  Spruce  Run  portion 
of  this  project. 

^8 . Report  on  the  Effect  of  Ship  Channel  Enlargement  above  Phila- 
delphla 


In  May  1953  the  Committee  for  the  Study  of  the  Delaware  River  engaged 
consultants  to  make  an  investigation  of  the  Delaware  River  and  the  ground 
water  conditions  in  the  areas  of  New  Jersey  and  Pennsylvania  adjacent  to 
the  river.  The  purpose  of  the  investigation  was  to  determine  the  extent 
of  river  water  infiltration  into  aquifers  and  whether  the  quality  and 
quantity  of  the  ground  water  supplies  would  be  affected  by  the  then  pro- 
posed widening  and  deepening  of  the  ship  channel  between  Philadelphia  and 
Trenton. 
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49.  The  Committee  was  composed  of  the  then  Mayors  of  the  mun- 
icipalities of  Camden,  Riverton  and  Woodbury,  N.  J. , and  individuals 
representing  the  American  Water  Works  Service  Company,  Inc.,  the 
Campbell  Soup  Company  and  the  U , S.  Steel  Corporation.  The  consult- 
ants were  Sheppard  T.  Powell,  Consulting  Engineer,  and  Leggette  & 
Brashears,  Consulting  Ground-Water  Geologists.  The  portion  of  the 
investigation  relating  to  river  water  quality  and  appraisal  of  its 
effect  upon  ground  water  in  adjacent  areas  was  assigned  to  Mr.  Powell. 
That  portion  of  the  study  related  to  ground  water  was  assigned  to 
Leggette  & Brashears,  and  it  dealt  with  the  extent  and  effect  of 
river  recharge  on  the  underground  supplies  at  different  sites  along 
the  river. 

50.  The  consultants  submitted  their  report  to  the  Committee  in 
May  1954.  The  report  contains  details  on  the  investigation  made  and 
a summary  of  the  conclusions  reached.  In  his  "Summary  of  Findings" 
Mr.  Powell  states,  in  part,  that 

"The  investigation  shows  that  enlarging  the  channel 
will  not  increase  present  low  chlorinities  at  Phil- 
adelphia and  above.  It  will,  in  fact,  add  to  the 
storage  of  fresh  water  and  thereby  decrease  chlor- 
ides in  the  upper  river." 

Mr.  Powell's  "General  Conclusion"  reads  as  follows: 

"In  summary,  it  is  concluded  that  the  quality  of 
the  ground  water  in  New  Jersey  will  not  be  damaged 
by  enlargement  of  the  channel  above  Philadelphia." 

Leggette  & Brashears  concluded  that 

"Increasing  the  depth  of  the  channel  will  expose 
more  of  the  highly  permeable  stratified  zones  of 
the  aquifers,  thereby  producing  a greater  area 
across  the  bedding  planes  for  infiltration. 

"The  increase  in  river  infiltration  which  will  re- 
sult from  the  proposed  channel  enlargement  will 
also  increase  the  influence  of  the  river  on  the 
temperature  and  chemical  quality  of  water  in  the 
adjacent  aquifers.  So  long  as  the  chemical  qual- 
ity of  the  river  is  better  than  that  of  the  ground 
water,  the  results  will  be  beneficial.  However, 
if  the  total  dissolved  solids  of  the  river  water 
increases  in  future  years,  the  channel  enlargement 
will  result  in  an  increase  in  total  dissolved 
solids  of  the  ground  water." 


51.  The  conclusions  drawn  by  Che  consultants  from  their 
investigations  confirm  those  which  the  U.  S.  Army  Engineer  Dis- 
trict, Philadelphia,  drew  from  the  studies  if  made  in  connection 
with  its  investigation  of  the  feasibility  of  enlarging  the  navi- 
gation channel  upstream  from  Philadelphia  to  Trenton.  The  re- 
port by  the  Engineer  District  on  the  studies  for  the  navigation 
channel  is  dated  13  January  1953  and  was  published  in  House  Doc- 
ument No.  558,  83d  Congress,  2d  Session. 

52.  Report  on  Water  Resources  Study  of  Brandywine  Creek 
Basin  in  Pennsylvania. 

In  February  1958  the  Secretary  of  the  Pennsylvania  Depart- 
ment of  Forests  and  Waters  authorized  Bourquard,  Geil  and  Asso- 
ciates, Consulting  Hydraulic  Engineers  of  Harrisburg,  Pa.,  "to 
make  an  engineering  study  of  the  Brandywine  Creek  basin  in  Penn- 
sylvania covering  present  and  future  water  requirements,  plans 
for  augmenting  present  water  supplies,  and  the  advisability  of 
providing  flood  control  and  recreational  facilities  and  includ- 
ing the  development  of  a comprehensive  water  resource  program" 
for  the  basin.  The  water  resources  study  was  originally  re- 
quested by  the  Brandywine  Water  Resources  Committee,  composed 
of  representatives  of  the  local  governments,  organizations  and 
industries  in  the  entire  basin, lying  in  Delaware  and  Pennsylvania. 


53.  While  the  wate 
by  the  Department  of  For 
sylvania  portion  of  the 
by  the  U.  S.  Soil  Conser 
wine  basin.  One  of  the 
Work  Plan,  included  in  t 
is  the  Delaware  S‘ate  So 
plan  for  the  Brandywine 
taking  for  the  entire  ba 


r supply  features  of  the  study  undertaken 
ests  and  Waters  were  limited  to  the  Penn- 
basin,  the  flood  control  aspect  studied 
vation  Service  was  for  the  entire  Brandy- 
spensoring  agencies  for  the  Watershed 
he  overall  plan  for  the  Brandywine  basin, 
il  Conservation  Commission.  Thus  the 
basin,  is  a joint  Federal-Interstate  under- 
sin insofar  as  flood  control  is  concerned. 


54.  The  consultants  submitted  their  report  to  the  Secre- 
tary of  the  Department  of  Forests  and  Wa-ets  in  December  1958. 
The  report  recommended  a plan  and  a program  of  development.  In 
November  1959  the  consultants  submitted  a supplementary  report 
which  presented  revisions  in  '‘he  plan  The  plan  of  development 
recommended  by  the  consultants  consists  of  the  projects  summar- 
ized in  table  2. 

55.  Reports  by  the  U.  S.  Soil  Conservation  Service. 


The  U.  S Soil  Conservation  Service  has  prepared  a number  of 
reports  for  watershed  projects  in  the  Delaware  River  basin  under 
the  authority  granted  in  Public  Law  566.  One  of  these  projects, 
that  for  Pequest  River,  described  in  a report  dated  24  August  1955, 
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has  been  completed.  The  other  projects,  which  have  been  approved 
by  the  Department  of  Agriculture  for  development,  are  described  in 
the  following  reports: 


Watershed 

Green-Dreher  (Wallenpaupack 
Lackawaxen  River 
Little  Schuylkill  River 
Paulins  Kill 

Town  Bank  (Salem  Co.,  N.J.) 


Date  of  Report 

Cr . ) 31  August  1959 

8 May  1958 
25  July  1958 
10  November  1958 
5 May  1959 
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APPENDIX  A 

HISTORY  OF  INVESTIGATION 


EXHIBIT  D 

AMENDED  DECREE  OF  SUPREME 
COURT  OF  THE  UNITED  STATES 
RE  DELAWARE  RIVER  DIVERSION 


***•*-■^•01..  " -*1jVvJ  .A  C.  L /joVlu 


AMENDED  DECREE  OF  THE  SUPREME  COURT 
OF  THE  UNITED  STATES  RE 
DELAWARE  RIVER  DIVERSION 
(Ordered  June  7,  1954) 

The  Court,  having  considered  the  amended  petition  of  the  City  of 
New  York,  joined  by  the  State  of  New  York,  to  which  is  appended  the 
consent  of  the  State  of  New  Jersey,  the  answer  filed  by  the  State  of 
New  Jersey  seeking  affirmative  relief  and  the  answers  filed  by  the  Com- 
monwealth of  Pennsylvania  and  the  State  of  Delaware,  the  evidence  and 
exhibits  adduced  by  the  parties,  the  report  of  Kurt  F.  Pantzer,  Esquire, 
Special  Master,  and  statements  from  all  the  parties  addressed  to  the 
Court  expressing  the  intention  of  the  parties  not  to  file  exceptions  or 
objections  to  the  report,  and  being  fully  advised  in  the  premises,  now 
enters  the  following  order: 

I.  REPORT  OF  SPECIAL  MASTER  APPROVED.  The  "Report  of  the  Special 
Master  Recommending  Amended  Decree,"  filed  May  27,  1954,  is  in  all  re- 
spects approved  and  confirmed. 

II.  1931  DECREE  SUPERSEDED.  The  decree  of  this  Court  entered  May 
25,  1931  (283  U.  S.  805)  is  modified  and  amended  as  hereinafter  provid- 
ed and,  upon  the  entry  of  this  amended  decree,  the  provisions  of  the 
decree  of  May  25,  1931,  shall  be  of  no  further  force  and  effect. 

III.  DIVERSIONS  BY  THE  CITY  OF  NEW  YORK  ENJOINED  EXCEPT  AS  HEREIN 
AUTHORIZED.  The  State  and  City  of  New  York  are  enjoined  from  diverting 
water  from  the  Delaware  River  or  its  tributaries  except  to  the  extent 
herein  authorized  and  upon  the  terms  and  conditions  herein  provided. 

A.  Authorized  Diversions. 

1.  440  M ■ G . D . The  City  of  New  York  may  divert  from  the  Dela- 
ware River  watershed  to  its  water  supply  system  the  equivalent  of  440 
million  gallons  daily  (m.  g.  d.)  until  the  City  completes  and  places  in 
operation  its  reservoir  presently  under  construction  on  the  East  Branch 
of  the  Delaware  River. 

2.  490  M.  G.  D.  A.fter  the  completion  and  commencement  of  opera- 
tion of  the  East  Branch  reservoir,  the  City  may  divert  the  equivalent 
of  490  m.  g.  d.  until  the  completion  of  its  proposed  dam  and  reservoir 
at  Cannonsville  on  the  West  Branch  of  the  Delaware  River,  provided, 
however,  that  in  the  event  of  an  abnormal  or  unforeseeable  interruption 
of  its  facilities,  the  City  may  divert  in  excess  of  the  equivalent  of 
490  m.  g.  d.  to  meet  its  emergency  requirements,  but  in  no  event  shall 
such  diversion  impair  the  obligation  of  the  City  to  mane  the  releases 
hereinafter  specified. 


3.  800  M . G . D . After  the  completion  of  the  Cannonsville  reser- 

voir, the  City  may  divert  the  equivalent  of  800  m,  g.  d. 

A.  Computation  of  Diversion.  At  no  time  during  any  twelve-month 
period,  conmencing  June  1,  shall  the  aggregate  total  quantity  diverted, 
divided  by  the  number  of  days  elapsed  since  the  preceding  May  31,  ex- 
ceed the  applicable  permitted  rate  of  diversion. 


B.  Conditions  and  Obligations  Imposed  in  Connection  With 
Diversions  and  Releases  by  City.  The  diversions  and  releases  by  the 
City  of  New  York  from  the  Delaware  River  shall  be  made  under  the  super- 
vision and  direction  of  the  River  Master,  hereinafter  appointed,  and 
shall  be  subject  to  the  following  conditions  and  obligations: 


1.  Compensating  Releases  - The  Montague  Formula.  The  City  shall 
release  water  from  its  reservoirs  as  follows: 


(a)  Until  the  East  Branch  reservoir  is  completed  and  placed 
in  operation,  on  the  day  following  each  day  in  which  the  average  flow 
in  the  Delaware  River  falls  short  of  0.50  cubic  feet  per  second  per 
square  mile  (c.  s.  m.),  either  at  Montague,  New  Jersey  (below  the  mouth 
of  the  Neversink  River),  or  at  Trenton,  New  Jersey  (0.50  c.  s.  m.  being 
equivalent  to  a flow  of  1740  cubic  feet  per  second  (c.f.6.)  at  Montague 
and  3400  c.f.s.  at  Trenton),  the  City  shall  release  water  from  the 
Neversink  reservoir  at  an  average  of  0.66  c.s.m.  or  61.38  c.f.s. 

(b)  Upon  the  completion  and  placing  in  operation  of  the 
Neversink  and  East  Branch  reservoirs,  the  City  shall  release  water  from 
one  or  more  of  its  storage  reservoirs  in  the  upper  Delaware  watershed. 
Such  releases  shall  be  in  quantities  designed  to  maintain  a minimum 
basic  rate  of  flow  at  the  gaging  station  of  the  United  States  Geolog- 
ical Survey  (U.  S.  G.  S.)  at  Montague  of  1525  c.f.s.  (985.6  m.g.d.) 
until  the  Cannonsville  project  is  completed  and  its  reservoir  first 
filled  to  the  extent  that  50  billion  gallons  above  the  lowest  outlet 
are  available  for  diversion  and  release,  and  of  1750  c.f.s.  (1131.1 
m.g.d.)  thereafter.  Compliance  by  the  City  with  directions  of  the 
River  Master  with  respect  to  such  releases  6hall  be  considered  full 
compliance  with  the  requirements  of  this  subsection  (b) . 

(c)  At  the  commencement  of  the  calendar  year  following  the 
completion  and  placing  in  operation  of  the  Neversink  and  East  Branch 
reservoirs  and  of  each  calendar  year  thereafter,  the  City  of  New  York 
shall  estimate  and  report  to  the  River  Master  the  anticipated  consump- 
tion of  water  during  such  year  to  be  provided  for  by  the  City  from  all 
its  sources  of  supply.  The  City  shall,  as  hereinafter  provided,  re- 
lease in  the  aggregate  from  all  its  storage  reservoirs  in  the  upper 
Delaware  watershed,  in  addition  to  the  quantity  of  water  required  to  be 
released  for  the  purpose  of  maintaining  the  then  applicable  minimum 
basic  rate  of  flow  as  hereinabove  provided,  a quantity  of  water  equal 
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to  6 per  cent  of  the  amount  by  which  the  estimated  consumption  during 
such  year  is  less  than  the  City's  estimate  of  the  continuous  safe  yield 
during  such  year  of  all  its  sources  obtainable  without  pumping.  In  any 
such  year  the  City's  estimate  of  anticipated  consumption  shall  not  ex- 
ceed by  more  than  1\  billion  gallons  the  actual  consumption  in  any 
previous  calendar  year;  and  its  safe  yield  in  any  such  year,  obtainable 
without  pumping,  shall  be  estimated  at  not  less  than  1355  m.g.d.  after 
the  Neversink  and  East  Branch  reservoirs  are  put  into  operation;  and  at 
not  less  than  1665  m.g.d.  after  the  Cannonsville  reservoir  is  put  into 
operation.  If,  at  any  time  after  the  completion  of  the  Cannonsville 
reservoir  and  prior  to  the  year  1993,  the  continuous  net  safe  yield  for 
water  supply  of  all  of  the  City's  sources  of  water  supply,  obtainable 
without  pumping,  is  increased  by  the  development  of  additional  sources, 
such  greater  safe  yield  shall  be  used  in  determining  the  excess  re- 
leases . 


(d)  The  City  of  New  York  shall  relea. e the  excess  quantity 

provided  for  in  subsection  (c)  at  rates  designed  to  release  the  entire 

quantity  in  120  days.  Commencing  with  the  fifteenth  day  of  June  each 

year,  the  excess  releases  shall  continue  for  as  long  a period,  but  not 
later  than  the  following  March  15,  as  such  additional  quantity  will 
permit.  Such  period  is  hereinafter  referred  to  as  the  "seasonal 
period."  The  excess  quantity  required  to  be  released  in  any  seasonal 
period  shall  in  no  event  exceed  70  billion  gallons.  In  releasing  the 
excess  quantity  specified  for  any  seasonal  period,  the  City  shall  not 

be  required  to  maintain  a flow  at  Montague  greater  than  the  applicable 

minimum  basic  rate  plus  the  excess  quantity  divided  by  120  days,  or  in 
any  event  greater  than  2650  c.f.s.,  nor  to  release  at  rates  exceeding 
the  capacity  of  its  release  works.  The  City  shall  in  each  seasonal 
period  continue  its  excess  releases  until  March  15  or  until  the  aggre- 
gate quantity  of  the  flow  at  Montague  in  excess  of  the  basic  rate  or  in 
excess  of  such  higher  rates  as  are  not  the  result  of  the  City's  prior 
releases,  is  equal  to  the  total  specified  excess  quantity. 

(e)  The  terms  and  conditions  provided  in  subsections  (b) , (c) 
and  (d)  hereof  shall  continue  to  be  applicable  in  all  respects  in  the 
event  that  the  U.  S.  G.  S.  gaging  station  at  Montague  shall  be  relocat- 
ed at  a point  below  the  confluence  of  the  Neversink  River  with  the 
Delaware  River. 

2 . Minimum  Capacity  of  Release  Works  at  Reservoirs  of  City.  In 
constructing  the  Cannonsville  reservoir,  the  City  shall  install  release 
works  of  such  capacity  as  will  provide  a minimum  aggregate  release 
capacity  from  all  its  reservoirs  in  the  Delaware  River  watershed  of  not 
less  than  1600  c.f.s.  under  conditions  of  maximum  reservoir  depletion. 

3.  Releases  to  be  Continued  in  Spite  of  Interference.  In  the 
event  that  any  works  hereafter  constructed  by  public  or  private  inter- 
ests in  the  watershed  of  the  Delaware  River  outside  of  the  State  of  New 
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York  shall  prevent  the  proper  operation  of  the  U.S.G.S.  gaging  station 
at  Montague  or  interfere  with  the  effective  operation  of  the  above  re- 
lease requirements  by  diverting  water  past  the  station  or  by  intercept- 
ing the  natural  flow  and  storing  it  in  reservoirs  with  an  aggregate 
storage  capacity  in  excess  of  25  billion  gallons,  the  City  of  Hew  York 
shall  continue  to  make  the  releases  above  specified  which  would  be  re- 
quired in  the  absence  of  such  interference,  and  appropriate  gaging  sta- 
tions shall  be  established  for  that  purpose. 

4.  Inspection  Permitted.  The  States  of  New  Jersey  and  Delaware 
and  the  Commonwealth  of  Pennsylvania,  through  accredited  representa- 
tives, and  the  River  Master,  shall  at  all  reasonable  times  have  the 
right  to  inspect  the  dams,  reservoirs  and  other  works  constructed  by 
the  City  of  New  York,  to  inspect  the  diversion  areas  and  the  inflow, 
outflow  and  diverted  flow  of  such  areas,  to  inspect  the  meters  and  other 
apparatus  installed  by  the  City  of  Mew  York  and  to  inspect  all  records 
pertaining  to  inflow,  outflow  and  diverted  flow. 

IV.  TREATMENT  OF  PORT  JERVIS  SEWAGE.  The  effluent  from  the 
sewage  treatment  plant  at  the  City  of  Port  Jervis,  New  York,  shall  be 
treated  so  as  to  effect  a reduction  of  85  per  cent  in  the  organic  im- 
purities and  shall  be  treated  with  a chemical  germicide,  or  otherwise, 
so  that  the  B.  coli  originally  present  in  the  sewage  shall  be  reduced 
by  90  per  cent.  Untreated  industrial  waste  from  plants  in  the  City  of 
Port  Jervis  shall  not  be  allowed  to  enter  the  Delaware  and  Neversink 
Rivers.  The  treatment  of  such  industrial  wastes  shall  be  such  as  to 
render  the  effluent  practically  free  from  suspended  matter  and  non- 
putrescent. The  treatment  of  both  sewage  and  industrial  waste  shall  be 
maintained  so  long  as  any  diversion  is  made  from  the  Delaware  River  or 
its  tributaries. 

V.  DIVERSIONS  BY  NEW  JERSEY  AUTHORIZED  UNDER  SPECIFIED  CONDITIONS. 

A.  Authorized  Diversions.  The  State  of  New  Jersey  may  divert 
outside  the  Delaware  River  watershed,  from  the  Delaware  River  or  its 
tributaries  in  New  Jersey,  without  compensating  releases,  the  equiva- 
lent of  100  m.g.d.,  if  the  State  shall  not,  prior  to  July  1,  1955, 
repeal  Chapter  443  of  the  New  Jersey  Laws  of  1953,  and  if,  when  the 
Commonwealth  of  Pennsylvania  accepts  the  conditions  as  specified  in 
Section  19  of  that  Chapter,  the  State  of  New  Jersey  shall  join  with  the 
Commonwealth  of  Pennsylvania  in  requesting  the  consent  of  Congress  to 
the  agreement  embodied  in  Chapter  443  of  the  New  Jersey  Laws  of  1953 
and  an  Act  of  the  Commonwealth  of  Pennsylvania  accepting  the  conditions 
of  such  New  Jersey  Act. 

B.  Conditions  and  Obligations  Imposed  in  Connection  with  Diver- 
sions by  New  Jersey.  The  diversions  by  Hew  Jersey  from  the  Delaware 
River  shall  be  made  under  the  supervision  of  the  River  Master  and  shall 
be  subject  to  the  following  conditions  and  obligations: 


4 


1.  Until  the  State  of  New  Jersey  builds  and  utilizes  one  or  more 
reservoirs  to  store  waters  of  the  Delaware  River  or  its  tributaries  for 
the  purpose  of  diverting  the  same  to  another  watershed,  the  State  may 
divert  not  to  exceed  100  m.g.d.  as  a monthly  average,  with  the  diver- 
sion on  any  day  not  to  exceed  120  million  gallons. 

2.  If  and  when  the  State  of  New  Jersey  has  built  and  is  utilizing 
one  or  more  reservoirs  to  store  waters  of  the  Delaware  River  or  its 
tributaries  for  the  purpose  of  diversion  to  another  watershed,  it  may 
withdraw  water  from  the  Delaware  River  or  its  tributaries  into  such  im- 
pounding reservoirs  without  limitation  except  during  the  months  of 
July,  August,  September  and  October  of  any  year,  when  not  more  than  100 
m.g.d.  as  a monthly  average  and  not  more  than  120  million  gallons  in 
any  day  shall  be  withdrawn. 

3.  Regardless  of  whether  the  State  of  New  Jersey  builds  and 
utilizes  storage  reservoirs  for  diversion,  its  total  diversion  for  use 
outside  of  the  Delaware  River  watershed  without  compensating  releases 
shall  not  exceed  an  average  of  100  m.g.d.  during  any  calendar  year. 

VI.  EXISTING  USES  NOT  AFFECTED  BY  AMENDED  DECREE.  The  parties  to 
this  proceeding  shall  have  the  right  to  continue  all  existing  uses  of 
the  waters  of  the  Delaware  River  and  its  tributaries,  not  involving  a 
diversion  outside  the  Delaware  River  watershed,  in  the  manner  and  at 
the  locations  presently  exercised  by  municipalities  or  other  govern- 
mental agencies,  industries  or  persons  in  the  Delaware  River  watershed 
in  the  States  of  New  York,  New  Jersey  and  Delaware  and  the  Commonwealth 
of  Pennsylvania. 

VII.  RIVER  MASTER. 

A.  Designation . Subject  to  the  concurrence  of  the  Director  of 
the  U.  S.  Geological  Survey,  the  Chief  Hydraulic  Engineer  of  the  U.  S. 
Geological  Survey,  or  such  other  engineer  of  the  U.  S.  Geological  Sur- 
vey as  shall  at  any  time  be  designated  by  the  Chief  Hydraulic  Engineer, 
is  hereby  designated  as  River  Master. 

B.  Duties.  The  River  Master  shall  either  in  person  or  through 
his  assistants  possess,  exercise  and  perform  the  following  duties  and 
functions : 

1.  General  Duties. 


(a)  Administer  the  provisions  of  this  decree  relating  to 
yields,  diversions  and  releases  so  as  to  have  the  provisions  of  this 
decree  carried  out  with  the  greatest  possible  accuracy; 

(b)  Conserve  the  waters  in  the  river,  its  tributaries  and  in 
any  reservoirs  maintained  in  the  Delaware  River  watershed  by  the  City 
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of  Mew  York  or  any  which  may  hereafter  be  developed  by  any  of  the  other 
parties  hereto; 

(c)  Compile  and  correlate  all  available  data  on  the  water 
needs  of  the  parties  hereto; 

(d)  Check  and  correlate  the  pertinent  stream  flow  gagings  on 
the  Delaware  River  and  its  tributaries; 

(e)  Observe,  record  and  study  the  effect  of  developments  on 
the  Delaware  River  and  its  tributaries  upon  water  supply  and  other 
necessary,  proper  and  desirable  uses;  and 

(f)  Make  periodic  reports  to  this  Court,  not  less  frequently 
than  annually,  and  send  copies  thereof  to  the  Governors  of  Delaware, 

New  Jersey,  New  York  and  Pennsylvania,  and  to  the  Mayor  of  the  City  of 
New  York. 


2 . Specific  Duties  with  Respect  to  the  Montague  Release  Formula. 

In  connection  with  the  releases  of  water  which  the  City  of  New  York  is 
required  to  make  under  Par.  III-B-l(b)  of  this  decree,  the  River  Master, 


in  cooperation  with  the  City  of  New  York,  shall,  by  appropriate  obser- 
vation and  estimates,  perform  the  following  duties: 


(a)  Determine  the  average  times  of  transit  of  the  flow  be- 
tween the  release  works  of  the  several  reservoirs  of  the  City  and 
Montague  and  between  the  release  works  of  other  storage  reservoirs  in 
the  watershed  and  Montague; 


(b)  Make  a daily  computation  of  what  the  average  flow  observ- 
ed on  the  previous  day  at  Montague  would  have  been,  except  for  that 
portion  previously  contributed  by  releases  of  the  City  or  as  affected 
by  the  contributing  or  withholding  of  water  at  other  storage  reservoirs, 
for  the  purpose  of  computing  the  volume  of  water  that  would  have  had  to 
be  released  in  order  to  have  maintained  precisely  the  basic  rate  on 
that  day; 


(c)  Take  account  of  all  changes  that  can  be  anticipated  in 
the  flow  from  that  portion  of  the  watershed  above  Montague  not  under 
the  City's  control  and  allow  for  the  same  by  making  an  appropriate 
adjustment  in  the  computed  volume  of  the  daily  release;  and 


(d)  After  taking  into  consideration  (a),  (b)  and  (c),  direct 
the  making  of  adjusted  daily  releases  designed  to  maintain  the  flow  at 
Montague  at  the  applicable  minimum  basic  rate. 


C.  distribution  ol  Costs.  The  compensation  of,  and  the  costs  and 
expenses  incurred  by, the  River  Master  shall  be  borne  equally  by  the 
State  of  Delaware,  State  of  New  Jersey,  Commonwealth  of  Pennsylvania, 
and  the  City  of  New  York. 
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D.  Replacement.  In  the  event  that  for  any  reason  the  Chief 
Hydraulic  Engineer  of  the  U.  S.  G.  S.  or  his  designee  cannot  act  as 

i River  Master,  this  Court  will,  on  motion  of  any  party,  appoint  a River 

Master  and  fix  his  compensation. 

VIII.  NO  PRIOR  APPROPRIATION  NOR  APPORTIONMENT . Mo  diversion 
herein  allowed  shall  constitute  a prior  appropriation  of  the  waters  of 
the  Delaware  River  or  confer  any  superiority  of  right  upon  any  party 
hereto  in  respect  of  the  use  of  those  waters.  Nothing  contained  in 
this  decree  shall  be  deemed  to  constitute  an  apportionment  of  the 
waters  of  the  Delaware  River  among  the  parties  hereto. 

IX.  DECREE  WITHOUT  PREJUDICE  TO  THE  UNITED  STATES.  This  decree 
is  without  prejudice  to  the  United  States.  It  is  subject  to  the  para- 
mount authority  of  Congress  in  respect  to  commerce  on  navigable  waters 
of  the  United  States;  and  it  is  subject  to  the  powers  of  the  Secretary 
of  the  Army  and  Chief  of  Engineers  of  the  United  States  Army  in  respect 
to  commerce  on  navigable  waters  of  the  United  States. 

X.  RETENTION  OP  JURISDICTION;  NO  ESTOPPEL.  Any  of  the  parties 
hereto,  complainant,  defendants  or  intervenors,  may  apply  at  the  foot 
of  this  decree  for  other  or  further  action  or  relief,  and  this  Court 
retains  jurisdiction  of  the  suit  for  the  purpose  of  any  order  or  direc- 
tion or  modification  of  this  decree,  or  any  supplemental  decree  that  it 
may  deem  at  any  time  to  be  proper  in  relation  to  the  subject  matter  in 
controversy.  The  fact  that  a party  to  this  cause  has  not  filed  excep- 
tions to  the  report  of  the  Special  Master  or  to  the  provisions  of  this 
decree  shall  not  estop  such  party  at  any  time  in  the  future  from  apply- 
ing for  a modification  of  the  provisions  of  this  decree,  notwithstand- 
ing any  action  taken  by  any  party  under  the  terms  of  this  decree. 

XI.  COSTS  OF  THIS  PROCEEDING.  The  costs  of  this  proceeding  shall 
be  paid  by  the  parties  in  the  lollowing  proportions:  State  of  Hew 
Jersey,  26-2/3  per  cent.  City  of  Mew  York,  26-2/3  per  cent,  State  of 
Mew  York,  10  percent.  Commonwealth  of  Pennsylvania,  26-2/3  per  cent, 
and  State  of  Delaware,  10  per  cent. 


APPENDIX  A - HISTORY  OF  INVESTIGATION 


DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE 

1.  The  Governor  of  Pennsylvania  on  19  July  1955  sent  letters  to 
the  Governors  of  New  York,  New  Jersey,  and  Delaware,  and  to  the  Mayors 
of  Philadelphia  and  New  York  City,  recomnending  that  a Delaware  River 
Survey  Commission  be  formed  to  investigate  the  water  resources  of  the 
Delaware  River  basin.  The  following  month  Hurricane  Diane  produced 

a great  flood  in  the  Delaware  River  basin  on  18-19  August.  Shortly 
thereafter  Congressional  Committees  adopted  resolutions  which  requested 
the  Corps  of  Engineers,  U.  S.  Army,  to  conduct  a comprehensive  survey 
of  water  resources  and  prepara  a report  for  their  overall  development. 
This  Congressional  action  eliminated  the  need  for  the  States  and  cities 
to  make  a survey  and  it  provided  them  the  opportunity  to  cooperate  in 
the  Federal  undertaking. 

2.  The  group  accepted  this  opportunity  and  in  March  1956  changed 
the  name  of  the  Commission  to  that  of  "Delaware  River  Basin  Advisory 
Committee."  In  August  1956  this  committee  was  officially  reconstituted 
as  an  advisory  committee  by  the  issuance  of  the  following  directive 
signed  by  the  four  Governors  and  the  two  Mayors: 

DIRECTIVE  TO  THE  DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE 


Joseph  S.  Clark,  Jr.  ....  Appointee  of  Mayor  Richardson  Dilworth 

Irving  V.  A.  Huie Appointee  of  Mayor  Robert  F.  Wagnor,  Jr. 

James  Kemty,  Jr Appointee  of  Governor  Robert  B.  Meyner 

Norman  M.  Lack Appointee  of  Governor  J.  Caleb  Boggs 

John  P.  Robin  . Appointee  of  Governor  George  M.  Leader 

Thorndike  Saville  Appointee  of  Governor  Averell  Harriman 


Gentlemen: 


Having  undertaken  at  our  request  to  re-examine  and  evaluate  the 
water  and  related  land  resource  problems  of  the  Delaware  River  Basin, 
you  are  hereby  constituted  the  Delaware  River  Basin  Advisory  Committee. 

We  ask  that  you  give  your  attention  to  the  collection  and  evalua- 
tion of  existing  and  newly-developing  information  about  water  and  re- 
lated land  resources  of  the  Delaware  River  Basin,  cooperate  closely 
with  other  agencies  making  studies  in  relation  thereto,  assist  in  set- 
ting up  and  obtaining  financing  for  new  studies  and  research  which  are 
needed  for  the  completion  of  a comprehensive,  multiple-purpose  plan, 
obtain  the  review  and  advice  of  the  best  technical  experts  available 
on  all  major  aspects  of  the  planning  work,  help  in  the  final  formula- 
tion of  such  a plan,  aid  in  the  marshalling  and  dissemination  of  in- 
formation necessary  for  adequate  public  understanding  of  the  subject, 
assist  in  keeping  local  governments  of  the  Basin  advised  and  alerted 
to  their  interests,  report  to  us  from  time  to  time  as  the  planning 
progresses,  and  make  recommendations  to  us  on  fundamental  questions  of 
policy  relating  to  the  plan  and  means  of  carrying  out  the  developments 
provided  for  in  the  plan. 

You  are  authorized  to  set  up  an  office  and  staff  within  funds 
made  available  by  the  participating  governments,  and  to  seek  funds  and 
services  from  non-profit  organizations,  and  to  develop  such  organiza- 
tion as  may  be  required  to  perform  these  tasks.  In  carrying  out  this 
directive  it  shall  be  understood  that  you  shall  recognize  and  accept 
those  Delaware  River  Busin  water  supply  projects  presently  constructed 
or  under  construction. 

We  request  that  the  Committee  function  in  these  regards  only 
until  the  task  of  replanning  the  water  and  related  land  resources  of 
the  Delaware  River  Basin  has  been  completed  and  an  appropriate  program 
of  development  recommended  to  the  governments  involved. 


Signed, 

/s/  J.  Caleb  Bor’f'.s 

Governor  of  Delaware 

/s/  Averell  Harriman 
Governor  of  New  York 

fa/  Robert  F,  Wagner 

Mayor  of  New  York  City 


August,  1956 


/ s / Robert  B,  Meyner 
Governor  of  New  Jersey 

/s/  George  M.  Leader 

Governor  of  Pennsylvania 

/s/  Richardson  Dilworth 
Mayor  of  Philadelphia 
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1.  Responsibility  for  the  comprehensive  investigation  of  the  water 
resources  of  the  Delaware  River  basin  and  the  formulation  of  a plan 
for  their  development  was  delegated  by  the  Chief  of  Engineers,  U.  S. 
Army,  to  the  District  Engineer,  U.  S.  Army  Engineer  District,  Phila- 
delphia. The  District  Engineer  sought  the  full  cooperation  of  the 
States,  municipalities,  and  Federal  agencies  responsible  for  the  func- 
tions and  activities  to  be  embraced  in  the  plan,  in  order  that  the 

plan  would  be  in  full  accord  with  the  recommendations  of  the  Presiden- 
tial Advisory  Committee  on  Water  Resources  Policy.  The  letters  con- 
tained in  this  exhibit  established  the  basis  for  the  cooperation  of 
these  agencies. 

2.  The  following  letter  outlined  the  type  of  cooperative  effort 
proposed  by  the  Department  of  the  Army  for  this  investigation: 

DEPARTMENT  OF  THE  ARMY 
Office  of  the  Assistant  Secretary 
Washington  25,  D.  C. 

11  September  1956 


Honorable  Clarence  A.  Davis 
Under  Secretary  of  Interior 
Washington,  D.  C. 

Dear  Mr.  Davis: 

As  you  know  the  Corps  of  Engineers  of  the  Department  of  the  Army 
has  been  authorized  and  directed  to  develop  a comprehensive  plan  for 
the  Delaware  River  Basin.  The  task  of  formulating  this  plan  was  dele- 
gated to  the  District  Engineer  at  Philadelphia  and  he  has  sought  the 
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cooperation  of  the  States,  interstate  organizations,  and  the  federal 
agencies  responsible  for  the  functions  and  activities  to  be  embraced 
by  the  plan.  It  is  believed  th  it  in  concept  the  plan  which  will  re- 
sult from  this  cooperative  effort  will  be  in  full  accord  with  the 
recommendations  of  the  Presidential  Advisory  Committee  on  Water  Re- 
sources Policy.  Moreover,  the  development  of  the  plan  by  cooperative 
action  is  in  harmony  with  the  basic  principle  laid  down  by  that  Com- 
mittee. The  organization  of  the  work  necessarily  differs  from  that 
proposed  by  PACVJRP  for  the  reason  that  the  "Coordinator  of  Water  Re- 
sources" and  the  regional  "Water  Resources  Committee"  have  not  yet 
been  established,  and  also  because--for  this  particular  undertaking-- 
primary  responsibility  has  been  placed  upon  the  Corps  of  Engineers. 
Pending  the  full  implementation  of  the  PACWRP  recommendations  by  the 
Congress  it  seems  to  us  that  we  have  gone  about  as  far  as  it  is  pos- 
sible to  go  in  following  the  course  mapped  out  by  that  Committee. 

I am  informed  that  field  representatives  of  your  Department  have 
expressed  some  apprehension  as  to  the  role  they  are  expected  to  play 
in  the  undertaking  and  as  to  the  use  to  be  made  of  their  reports.  The 
purpose  of  this  letter  is  to  outline  for  you  the  basis  on  which  the 
Corps  of  Engineers  seeks  the  cooperation  of  other  agencies.  It  is  my 
hope  that  this  will  eliminate  any  misunderstandings  which  may  have 
arisen. 

First  let  me  say  that  in  carrying  out  its  assignment  the  Corps  of 
Engineers  conceives  of  its  position  as  being  mainly  that  of  a coordi- 
nator in  the  development  of  a plan  which  will  encompass  many  functions 
and  activities  not  within  this  Department's  sphere  of  authority.  In 
fact,  it  is  probable  that  a major  part  of  the  plan  will  be  carried  out 
by  non-Federal  interests,  or  by  Federal  agencies  other  than  the  Corps. 

With  this  concept  in  mind  the  District  Engineer  is  arranging  for 
the  cooperation  of  states  and  other  agencies  on  the  following  basis: 

1.  Federal  agencies  normally  responsible  for  those  functions  and 
activities  of  the  Federal  government  to  be  embraced  by  the  plan  will 
be  invited  to  cooperate  in  its  preparation.  Arrangements  for  such 
participation  shalL  be  in  accord  with  the  following: 

a.  The  Corps  of  Engineers  will  invite  other  Federal  agencies 
to  develop  those  segments  of  the  over-all  plan  falling  within  the 
fields  for  which  those  agencies  bear  the  primary  Federal  responsibil- 
ity. 


b.  While  the  Corps  of  Engineers  will  make  the  assignments  to 
the  cooperating  Federal  agencies  it  will  expect  those  agencies  to 
assume  full  responsibility  for  cairying  out  these  assignments,  and  for 
the  reports  and  recommendations  resulting  therefrom. 
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c.  The  reports  of  the  cooperating  agencies  will  accompany 
the  final  report  of  the  Corps  of  Engineers,  and  the  recommendations  of 
those  agencies  will  be  at  least  summarized  in  the  body  of  that  report. 

d.  To  the  extent  necessary  to  bring  about  the  development  of 
a coordinated  and  harmonious  basin  plan,  to  resolve  differences  be- 
tween various  agencies  and  interests,  or  to  take  into  account  the 
views  of  the  States,  the  Corps  of  Engineers  may  in  its  final  report 
make  recommendations  at  variance  with  those  of  a cooperating  Federal 
agency.  In  such  an  event  the  report  will  indicate  the  difference  be- 
tween the  recommendation  of  the  Corps  of  Engineers  and  that  of  the  co- 
operating agency. 

e.  The  Corps  of  Engineers  will  provide  funds  to  cooperating 
Federal  agencies  for  carrying  out  such  parts  of  the  work  assigned  them 
as  these  agencies  would  not  otherwise  undertake  during  the  planning 
period. 


f.  Memoranda  of  understanding  will  be  developed  at  field 
level  between  the  Corps  of  Engineers  and  each  cooperating  Federal 
agency  when  considered  necessary  by  either  party. 

2.  The  States  of  the  Delaware  Basin  will  be  invited  to  cooperate 
directly  with  the  Corps  of  Engineers  in  developing  the  over-all  plan. 
Each  Federal  cooperating  agency  may  also  invite  State  cooperation 
within  the  scope  of  that  agency's  assignment. 

3.  For  the  purpose  of  resolving  problems  of  mutual  interest  to 
several  Federal  agencies  or  Federal  agencies  and  States  a coordinating 
committee  will  be  established  at  the  field  level  with  the  representa- 
tive of  the  Corps  of  Engineers  as  Chairman. 

I wish  it  to  be  clear  that  we  consider  the  arrangements  proposed 
by  PAClfRP  superior  to  these  we  have  made  for  the  Delaware  planning 
project.  Yet  we  would  not  favor  putting  the  L’ACWRP  proposals  only 
partially  into  effect  by  establishing  for  the  Delaware  Basin  an  inter- 
agency committee  of  the  type  utilized  in  the  development  of  the  Hew 
England  - New  York  Inter-Agency  Committee  Report.  Moreover,  we  would 
doubt  the  advisability  of  establishing  a water  resources  committee  of 
the  kind  recommended  by  PACWRP  fo;r  a region  as  small  as  the  Delaware 
River  Basin.  I hope,  therefore,  that  it  will  be  possible  for  the 
agencies  of  the  Department  of  Interior  as  well  as  other  Federal  agen- 
cies and  the  states  to  continue  their  cooperation  on  the  basis  out- 
lined above. 
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If  there  is  any  further  step  we  might  take  to  assure  mutual 
understanding  and  whole-hearted  cooperation  in  this  important  under- 
taking, I trust  you  will  bring  it  to  my  attention. 

Sincerely  yours, 

/ s / George  H.  Roderick 
Assistant  Secretary  of  the  Amy  (CMA) 

3.  The  following  letter,  from  the  President  of  the  United  States 
to  the  Secretary  of  the  Army,  outlined  the  President's  desire  for  full 
cooperation  and  formed  the  basis  for  establishment  of  the  Delaware 
Basin  Survey  Coordinating  Committee. 

THE  WHITE  HOUSE 
WAS UINGTOH 

October  22,  1956 

Dear  Mr.  Secretary: 

The  Corps  of  Engineers  of  the  Department  of  the  Army  has  undertaken  a 
comprehensive  survey  of  the  Delaware  River  Basin  under  authority 
vested  in  it  by  law.  An  appropriation  of  $500,000  has  been  made 
available  for  this  purpose  during  the  1957  fiscal  year. 

As  you  know,  such  Federal  agencies  as  the  Departments  of  the  Interior, 
Agriculture,  Commerce,  Health,  Education  and  Welfare,  and  Labor  and  the 
Federal  Power  Commission  are  deeply  concerned  with  the  comprehensive 
development  of  the  water  and  related  land  resources  of  the  Delaware 
River  Basin.  Similarly,  the  States  of  Pennsylvania,  New  York,  New 
Jersey  and  Delaware,  as  well  as  the  cities  of  New  York  and  Philadel- 
phia, have  a direct  and  longstanding  interest  in  any  plans  for  devel- 
opment which  may  emerge  from  the  survey.  In  fact,  it  is  probable  that 
a major  part  of  any  comprehensive  plan  for  the  Delaware  River  Basin 
will  be  carried  out  by  non-Federal  interests,  or  by  Federal  agencies 
other  than  the  Department  of  the  Army. 

I am,  therefore,  asking  that  the  Department  of  the  Army  exercise  par- 
ticular care  throughout  the  survey  and  in  the  preparation  of  the  sur- 
vey report  to  solicit  and  take  into  account  the  comments  and  views  of 
the  Federal  agencies  and  the  affected  States  and  municipalities.  I 
have  in  mind  more  than  the  customary  circularization  of  completed  re- 
ports as  now  required  by  law  and  by  executive  orders.  I desire  that 
your  Department,  through  the  officers  responsible  for  the  direction  of 
the  survey,  establish  arrangements  and  procedures  which  will  assure  a 
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full  and  continuing  exchange  of  views  and  inf ormation  among  the 
parties  concerned,  Every  effort  should  also  be  made  to  utilise  the 
technical  resources  of  the  Federal  agencies  and  the  State  and  local 
governments  in  the  assembly  and  evaluation  of  data  pertinent  to  the 
comprehensive  survey. 

The  Department  of  the  Army  and  the  Corps  of  Engineers  should  feel  free 
to  invite  the  representatives  of  Federal  agencies  and  non-Federal  pub- 
lic instrumentalities  to  participate  in  coordinating  committees  or  ad- 
visory groups.  1 believe  that  it  would  be  desirable  to  supplement 
other  procedures  for  interagency  cooperation  with  regular  meetings  at 
which  Federal,  State  and  municipal  representatives  can  review  progress 
and  discuss  problems  of  general  interest. 

I am  sending  copies  of  this  letter  to  the  Secretaries  of  the  Interior, 
Agriculture,  Commerce,  Labor,  and  Health,  Education  and  Welfare  and 
the  Chairman  of  the  Federal  Power  Commission,  and  am  asking  them  to 
render  all  possible  assistance  to  the  Department  of  the  Army  in  order 
that  the  full  resources  of  the  Federal  Government  may  be  utilized  in 
this  survey.  You  are  requested  to  inform  the  governors  of  the  four 
Delaware  Basin  States  and  the  mayors  of  Hew  York  City  and  Philadelphia 
of  the  contents  of  this  letter. 

Sincerely, 

/s/  DWIGHT  D.  EISENHOWER 

The  Honorable  Wilbur  M.  Brucker 
The  Secretary  of  the  Army 
Washington  25,  D.  C. 

4.  The  following  letter  outlining  the  functions  of  the  Coordinat- 
ing Committee  was  sent  to  the  Secretaries  of  the  Departments  of  the 
Interior,  Agriculture,  Commerce,  Labor,  and  Health,  Education,  and 
Welfare,  and  the  Chairman  of  the  Federal  Power  Commission,  as  well  as 
to  the  Governors  of  the  States  oi  Hew  York,  Hew  Jersey,  and  Delaware, 
and  the  Commonwealth  of  Pennsylvania,  and  the  Mayors  of  Philadelphia 
and  the  City  of  New  York: 
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Die  APJitlHuT  0:'  THE  A1 11 1Y 
Office  of  The  Assistant  Secretary 
Washington  25,  D.  C. 


12  January  1957 


The  Honorable 

The  Secretary  of  Commerce 

Dear  Mr.  Secretary: 

I refer  to  the  President's  letter  of  22  October  1956,  addressed 
to  the  Secretary  of  the  Army,  a copy  of  which  was  furnished  you,  re- 
garding the  comprehensive  survey  of  the  Delaware  (liver  Basin  and  par- 
ticularly the  coordination  and  cooperation  among  federal  and  State 
agencies  engaged  in  preparation  of  that  report.  In  his  letter  the 
President  indicated  that  he  desired  that  this  department  establish 
arrangements  and  procedures  which  will  assure  a full  and  continuing 
exchange  of  views  and  information  among  the  parties  concerned. 

In  accordance  with  the  desires  of  the  President,  it  is  proposed 
to  fora  a coordinating  committee  on  the  Delaware  Basin  Survey  consist- 
ing of  one  representative  each  from  the  Departments  of  Interior,  Agri- 
culture, Commerce,  Labor,  and  Health,  Education,  and  Welfare,  and  from 
the  Federal  Power  Commission;  one  representative  from  each  of  the  four 
states  concerned,  Delaware,  Pennsylvania,  Hew  Jersey  and  New  York;  and 
one  representative  each  from  the  cities  of  Hew  York  and  Philadelphia. 
The  Corps  of  Engineers'  representative  will  be  the  District  Engineer, 
Philadelphia  District,  who  will  act  as  chairman  of  the  committee. 

The  main  functions  of  the  coordinating  committee  v/ill  be  to  make 
periodic  examinations  of  the  progress  being  made  in  the  various 
studies,  to  discuss  problems  of  mutual  interest,  and  to  assist  and  ad 
vise  all  participating  agencies.  It  is  realized  that  some  departments 
will  have  several  participating  services  and  bureaus,  but  in  order  to 
keep  the  committee  to  reasonable  size  it  seems  preferable  to  limit 
membership  to  one  for  each  department.  In  addition  to  this  coordi- 
nating committee,  work  groups  and  advisory  committees  will  be  formed 
by  representatives  of  the  various  agencies  and  bureaus  at  the  field 
level  as  appears  necessary  and  advisable. 

I trust  that  you  are  in  accord  with  this  procedure  and  that  you 
will  designate,  as  soon  as  convenient,  a representative  from  your  de- 
partment to  serve  on  this  coordinating  committee. 


Sincerely  yours, 

/ s / George  11,  Roderick 
Assistant  fee rotary  of  the  Army  (CMA) 
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ACCELERATED  STUDY  - TOC1CS  IS  LAUD  SITE 


1.  The  Pennsylvania  Joint  Committee  to  Study  and  Examine  Various 

Plans  Developed  for  the  Distribution  of  Water  from  the  Delaware  River 

held  a meeting  in  Harrisburg,  Pennsylvania,  on  31  January  1956.  At 

the  meeting  the  Chairman,  the  late  Senator  Joseph  J.  Yosko,  requested 

the  U.  S.  Army  Engineer  District,  Philadelphia,  to  make  an  accelerated 

study  of  a dam  site  on  the  main  stem  of  the  Delaware  River  at  locks 

Island.  This  accelerated  study  was  completed  and  transmitted  to  the 

Governor  of  Pennsylvania  in  the  following  letter: 

CORPS  OF  ENGINEERS,  U.  S.  ARMY 
Office  of  the  District  Engineer 
PHILADELPHIA  DISTRICT 
2635  Abbottsford  Ave . 

NAPDV  PHILADELPHIA,  PA. 


6 February  1957 


Honorable  George  M.  Leader 
Governor,  Commonwealth  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Leader: 

I refer  to  the  meeting  of  the  Joint  Committee  to  Study  and  Exam- 
ine  Various  Plans  Developed  for  the  Distribution  of  Water  from  the 
Delaware  River  held  at  Harrisburg  on  31  January  1956.  Senator  Joseph 
J,  Yosko  is  the  Chairman  of  this  committee.  You  were  represented  at 
the  meeting  by  Dr.  Maurice  IC.  Goddard,  Secretary  of  the  Department  of  . 
Forests  and  Waters.  At  that  meeting  it  was  agreed  that  this  office 
would  make  an  accelerated  study  of  a dam  site  on  the  main  stem  of  the 
Delaware  River  at  locks  Island.  Later  we  received  the  following  reso- 
lution adopted  20  February  1956  by  the  Committee  on  Public  dorks  of 
the  United  States  Senate: 
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"Resolved  by  the  Committee  on  1’ublic  dorks  of  the  United 
States  Senate,  that  the  Board  of  Engineers  for  Rivers  and 
Harbors,  created  under  Section  3 of  the  Rivers  and  harbor  Act, 
approved  June  13,  1902,  be,  and  is  hereby,  requested  to  review 
the  report  of  the  Chief  oi  Engineers  on  the  Delaware  River, 

N.  Y.,  N.  J.,  and  i'a.,  contained  in  House  document,  Numbered 
179,  Seventy-third  Congress,  Second  Session,  and  other  reports, 
in  connection  with  the  pending  comprehensive  survey  of  said 
stream  with  a view  to  determining  the  feasibility  of  construc- 
tion and  operation  of  a reservoir  on  the  I-lain  Stem  of  the 
Delaware  River  above  Delaware  Water  Gap  near  Wall  pack  Bend  or 
Tocks  Island,  on  a cooperative  basis  by  the  United  States  and 
the  Commonwealth  of  Pennsylvania  and  the  State  of  New  Jersey, 
as  an  integral  unit  of  a comprehensive  plan  for  the  control 
and  utilization  of  the  water  resources  of  the  Delaware  River 
in  the  interest  of  flood  control,  navigation,  water  supply, 
stream  pollution  abatement,  recreation,  control  of  the  move- 
ment of  salt  water,  electric  power,  and  other  purposes." 

The  comprehensive  survey  of  the  water  resources,  as  contemplated 
in  the  above  resolution,  was  initiated  early  in  1956  and  is  actively 
under  way  at  this  time.  Special  attention  has  been  given  to  early 
determination  of  the  construction  practicability  of  a reservoir  on  the 
Delaware  River  with  a dan  located  either  at  Uallpack  Bend  or  at  Tocks 
Island,  however,  the  economic  feasibility  of  including  such  a unit, 
as  part  of  a comprehensive  plan  for  the  development  and  use  of  the 
water  resources  of  the  Delaware  River  Basin,  has  not  been  determined, 
and  is  not  determinable  until  near  the  close  of  this  comprehensive 
survey . 

Therefore  this  letter  is  limited  to  a discussion  of  the  construc- 
tion practicability  of  a dam  and  reservoir  that  could  be  constructed 
at  the  Tocks  Island  site;  and  a comparison  of  these  structures  with 
those  previously  proposed  by  Albright  A Uriel  for  the  development  of 
the  Uallpack  Bend  site. 

Location  of  bites.  The  Tocks  Island  dan  site  has  been  selected 
in  the  narrow  section  of  the  Delaware  River  Valley  near  the  upper  end 
of  Tocks  Island  and  about  seven  niles  above  the  Delaware  River  hater 
Gap.  It  is  about  eight  miles  downstream  from  the  site  selected  by 
Albright  & Friel  for  a development  at  Uallpack  .end.  The  locations  of 
these  sites  are  shown  on  Exhibit  A,  Location  Nap,  as  well  as  the  ex- 
tent of  the  reservoirs  that  would  result  from  the  construction  of  dans 
at  these  locations. 
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Foundation  Conditions  o£  Tocks  Island.  A seismic  survey  and  a 
preliminary  geological  investigation  of  the  river  valley  in  the  vicin- 
ity of  Tocks  Island  show  that,  from  a physical  stand-point,  an  earth- 
fill  type  dam  can  be  constructed  across  the  Delaware  River  near  the 
upper  end  of  Tocks  Island,  at  the  location  shown  on  Exhibit  A. 

Preliminary  Designs.  A preliminary  design  has  been  made  for  an 
earth-fill  type  dam  with  a concrete  spillway  section  on  the  right  bank 
of  the  river  for  the  Tocks  Island  dam  site,  and  is  sketched  in  Exhibit 
B.  A combined  concrete  gravity-type  dam  and  earth  dike  was  proposed 
by  Albright  & Friel  for  the  Wallpack  Bend  dam  site  in  "Report  to  the 
Commonweal th  of  Pennsylvania  Department  of  Forests  and  Waters  on  Wall- 
pack  Bend  Dam  and  Reservoir  on  the  Delaware  River  at  Bushkill,  Penn- 
sylvania", dated  1 September  1955.  An  earth-fill  dam  appears  to  be 
better  suited  to  the  Tocks  Island  site.  It  must  be  recognized  that 
the  Tocks  Island  design  is  preliminary,  and  may  be  subject  to  major 
modifications  at  a later  date  as  more  detailed  studies  become  avail- 
able. A tabular  comparison  of  this  features  of  the  two  sites  is  given 
in  Exhibit  C. 

Reservoir  Design.  The  reservoir , formed  by  Che  Tocks  Island  Dam, 
was  assumed  to  have  the  same  nominal  top  elevation  as  that  proposed  by 
Albright  u Friel  for  the  Wallpack  Bend  Dam,  namely  elevation  420  feet 
above  mean  sea  level.  This  reservoir  would  be  about  eight  miles 
longer  on  the  Delaware  River  due  to  the  downstream  location  of  the 
Tocks  Island  dam  site.  It  would  also  extend  about  nine  miles  up  the 
Flat  Brook  Valley  (see  Exiiibit  A).  The  total  storage  in  this  reser- 
voir below  a flat  pool  elevation  of  420  feet  is  estimated  at  635,000 
acre-feet  as  compared  to  a total  storage  below  the  same  pool  elevation 
in  Wallpack  Bend  Reservoir  of  372,000  acre-feet.  The  Tocks  Island 
Reservoir  would  require  a limited  amount  of  highway  and  utility  re- 
locations in  addition  to  that  required  for  Wallpack  Bend  Reservoir, 
it  was  estimated  that  56,000  acre-feet  would  be  required  for  inactive 
storage  in  the  Tocks  Island  reservoir;  93,200  acre-feet  were  estimated 
by  Albright  & Friel  for  the  Wallpack  Bend  reservoir.  Hence  the  net 
effective  storage  at  the  two  sites  would  be  579,000  acre-feet  (189 
billion  gallons),  and  279,000  acre-feet  (91  billion  gallons),  respec- 
tively . 

Fishway.  Provision  was  made  in  the  report  by  Albright  & Friel 
for  facilities  to  permit  fish  to  pass  over  the  Wallpack  Bend  Dam.  Ho 
deLuils  are  given  in  that  report  lor  this  feature,  except  the  inclu- 
sion of  one  and  a half  million  dollars  in  the  cost  estimate  for  that 
dam.  For  the  purposes  of  this  preliminary  comparison,  it  has  been 
assumed  that,  similar  facilities  would  he  needed  and  could  be  con- 
structed at  the  Tocks  Island  dam  sice  for  die  same  cost. 
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Hydroelectric  Power.  The  report  on  Wallpack  Bend  dam  and  reser- 
voir by  Albright  & Friel  also  discussed  the  possibility  of  construct- 
ing a power  plant  at  some  future  date.  The  costs  of  constructing  four 
penstocks  through  the  dam,  and  temporary  closures  for  them,  apparently 
were  included  in  the  estimated  costs  for  the  dam  and  not  in  the  esti- 
mate for  the  power  plant.  However,  the  layout  of  the  Tocks  Island  dam 
is  such  that  no  provision  need  be  made  for  the  power  installation  at 
the  time  of  construction.  Therefore,  no  further  consideration  has 
been  given  to  hydroelectric  power  in  the  comparison  of  the  two  sites. 

State  Parks.  The  report  of  Albright  & Friel  included  an  item  of 
about  $1,448,000  for  the  provision  of  several  State  Parks  on  the  right 
bank  of  the  Wallpack  Bend  reservoir.  It  is  believed  that  a similar 
development  would  be  required  in  connection  with  the  Tocks  Island 
development . 

Discussion . In  order  to  compare  the  costs  of  construction  at  the 
two  sites  it  was  necessary  to  adjust  the  cost  estimate  presented  by 
Albright  & Friel  to  a common  basis  of  comparison.  From  that  estimate, 
which  was  based  on  August  1955  prices,  were  subtracted  the  costs  of 
parks  and  the  future  power  plant.  These  figures  were  then  adjusted  to 
correspond  to  December  1956  price  levels.  Similarly,  brc  based  on  in- 
complete subsurface  examinations  and  preliminary  designs  only,  costs 
for  construction  at  Tocks  Island  were  developed,  less  any  consideration 
of  hydropower.  These  reveal  that  the  dam,  spillway  and  fishway  at 
Tocks  Island  would  cost  about  57.  to  10%  more  than  the  equivalent 
structures  at  i/allpack  Bend.  Comparing  reservoir  and  relocation 
costs,  less  the  costs  for  parks,  reveals  that  the  larger  Tocks  Island 
reservoir  would  cost  157.  to  25%  more  than  the  one  above  Wallpack  Bend. 
Comparing  costs  of  effective  storage,  the  cost  per  acre-foot  for  Tocks 
Island  would  be  between  507*  and  60%  of  the  cost  per  acre-foot  above 
Wallpack  Bend. 

Flooding  conditions  at  Port  Jervis,  Mew  York  and  Matamoras,  Pa. 
will  not  be  worsened  by  construction  of  either  Wallpack  Bend  or  Tocks 
Island  dams  if  reservoir  levels  are  established  at  nominal  elevation 
420  feet.  In  fact,  increasing  the  reservoir  level  to  a nominal  eleva- 
tion of  425  feet  would  not  worsen  natural  flooding  at  these  two  towns. 
Such  an  increase  in  reservoir  level  would  provide  about  52,000  acre- 
feet  of  additional  storage  in  Wallpack  Bend,  and  80,000  acre-feet  in 
Tocks  Island  heservoir;  this  is  equivalent  to  increasing  by  147.  and 
12.67.,  respectively,  the  storage  in  those  reservoirs. 

More  detailed  studies  are  being  made  of  the  possibility  of  build- 
ing the  'Cocks  Island  reservoir  to  a higher  nominal  elevation  than  420 
feet.  Of  course,  raising  the  pool  would  increase  costs;  a higher  dam 
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would  be  slightly  more  expensive;  real  estate  expenditures  would  be 
greater;  and  road  relocation  costs  would  rise.  However,  for  these 
apparently  low  added  costs,  it  is  anticipated  that  considerable  amounts 
can  be  added  to  the  water  resource  potential  of  the  Tocks  Island  site. 

There  are  many  considerations  that  must  be  taken  into  account  be- 
fore conclusions  can  be  reached  as  to  the  economic  feasibility  of  in- 
cluding this  reservoir  as  an  integral  component  in  the  pending  compre- 
hensive water  resources  plan.  Some  of  these  are  the  selection  and 
evaluation  of  the  other  components  required  in  such  a plan;  allocation 
of  effective  storage  between  several  purposes  for  each  component 
reservoir;  the  development  of  a coordinated  operation  plan  for  the 
whole;  determination  of  the  combined  benefits  from  such  operation; 
determination  of  the  proportion  of  such  benefits  that  would  accrue 
from  each  component;  and  the  determination  of  the  relationship  between 
benefits  and  costs  for  each  component  of  the  comprehensive  plan,  when 
the  plan  is  operated  as  an  integrated  project  for  accomplishment  of 
maximum  benefits. 

It  is  estimated  that  at  least  IS  months  additional  time  will  be 
required  before  the  comprehensive  water  resources  plan  for  the  Dela- 
ware River  Basin  can  be  drafted.  We  cannot  develop  a coordinated 
operation  plan  for  this  basin  at  this  time  that  would  include  a reser- 
voir at  Wallpack  Bend  or  Tocks  Island  as  an  integral  component.  Like- 
wise we  cannot  determine  the  benefits  at  this  time  that  would  accrue 
to  such  a reservoir  from  such  operation.  Any  attempt  to  evaluate  the 
benefits,  likely  to  accrue  from  the  operation  of  this  reservoir  as  a 
single  independent  unit,  would  be  both  misleading  and  unfair  to  this 
reservoir. 

Although  the  economic  feasibility  cannot  be  determined  at  this 
time,  it  appears  that  the  Tocks  Island  dam  site  has  a number  of  ad- 
vantages over  the  Wallpack  Bend  site,  as  follows: 

1.  Tocks  Island  reservoir  would  have  about  twice  the 
effective  storage. 

2.  Costs  per  acre-foot  of  effective  storage  would  be 
about  50%  to  60%  of  the  costs  of  development  of  the 
Wallpack  Bend  site, 

3.  The  larger  storage  at  Tocks  Island  is  an  asset  of 
the  site,  of  great  value  in  this  highly  developed 
valley. 
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4.  The  longer  shoreline  of  Tocks  Island  reservoir  would 
provide  enhanced  recreational  opportunities. 


Sincerely  ^ours, 

Is/ 

Allen  F.  Clark,  Jr. 

3 Inc  Is  i/ 

ALLEN  F.  CLARK,  JR. 

1. 

Exhibit 

A - Location  Map 

Colonel,  Corps  of  Engineers 

2. 

Exhib it 

B - Sketch  of 

District  Engineer 

Tocks  Island  Site 

3. 

Exhibit 

C - Tabular  Comparison 

1/  Exhibits  A,  B,  and  C,  not  included  due  to  later  changes  in  the 
features  of  this  project. 
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1.  The  President  of  the  United  States,  by  letter  of  22  October  1956, 
directed  that  the  Department  of  the  Army  exercise  particular  care  through- 
out the  survey  and  in  the  preparation  of  the  survey  report  to  solicit  and 
take  into  account  the  comments  and  views  of  the  Federal  agencies  and  af- 
fected States  and  municipalities.  A copy  of  this  letter  is  contained  in 
Exhibit  G. 

2.  The  District  Engineer,  U.  S.  Army  Engineer  District,  Philadel- 
phia, formally  established  the  Delaware  Basin  Survey  Coordinating  Committee 
on  2 April  1957  to  assure  full  compliance  with  the  expressed  desires  of  the 
President.  The  District  Engineer  has  served  as  permanent  chairman  of  this 
committee.  Regular  meetings  of  this  committee  have  been  held  at  about 
3-month  intervals  at  places  and  on  dates  as  follows: 


Atlantic  City,  New  Jersey 
Bethlehem,  Pennsylvania 
Wilmington.  Delaware 
Philadelphia,  Pennsylvania 
Honesdale,  Pennsylvania 
New  York  City,  New  York 
Philadelphia,  Pennsylvania 
Lake  Harmony  Pennsylvania 
Trenton,  New  Jersey 


2-3  April  1957 
15-16  August  1957 
14-15  November  1957 
27-28  February  1958 
26-27  June  1958 
18-19  September  1958 
22-23  January  1959 
13-14  May  1959 
9 October  1959 


3.  Representatives  appointed  to  this  committee  by  the  various 
agencies,  States,  and  municipalities,  and  the  dates  of  service  of  each  of 
them  are  shown  in  table  1,  Minutes  of  each  of  the  Committee  Meetings, 
exclusive  of  their  appendices^  containing  lists  of  attendance  and  technical 
papers  presented,  are  included  as  part  of  this  exhibit. 
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State  of  New  Jersey  Mr.  Joseph  E.  McLean  4 December  1956  31  July  1958 

Mr.  Salvatore  A.  Bontempo  1 August  1958 


FXHlbJT  i 

TABLf.  1 ( r.tinuL-d 

R£  PRESENTA ' 1 VtS  1>RE  V DELAWAHI  BASIN 

Sl'RVE\  COOK!  I NA I 1 N COMMim.* 


* MINUTES  OF  THE  FIRST  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  2-3  APRIL  1957 
AT  ATLANTIC  CITY,  NEW  JERSEY 


1.  INTRODUCTION 

The  Committee  was  convened  in  the  Chevy  Chase  Room,  Marlborough- 
Blenheim  Hotel,  Atlantic  City,  New  Jersey,  at  10:20  A.M.,  Tuesday,  2 April 
1957  by  the  Chairman,  Colonel  Allen  F,  Clark,  Jr,  The  following  members, 
or  alternates,  represented  their  respective  agencies: 

Mr,  Fred  H,  Larson,  Dept,  cf  Agriculture 

Mr.  Richard  Ackroyd  for  Mr.  S.  L.  Taylor,  Dept,  of  Commerce 

Mr.  Sylvan  C.  Martin,  Dept,  of  Health,  Education  and  Welfare 

Mr,  D.  R.  Gascoyne,  Dept,  of  the  Interior 

Mr.  Frank  E.  Johnson  for  Mr.  John  F.  Foy,  Dept,  of  Labor 

Mr.  John  H.  Spellman,  Federal  Power  Commission 

Mr,  A.  J«el  Kaplovsky,  for  Mr.  Richard  Haber,  State  of  Delaware 

Mr.  Joseph  E.  McLean,  State  of  New  Jersey 

Dr.  Thsmdike  Saville,  State  of  New  York 

Mr.  Maurice  K.  Goddard,  Commonwealth  of  Pennsylvania 

Major  Irving  V.  A.  Huie,  City  of  New  York 

Mr.  Samuel  S.  Baxter,  City  cf  Philadelphia 

The  Chairman  welcomed  the  members  of  the  Committee  and  their 
staffs,  and  since  this  was  the  Committee's  initial  meeting,  the  Chairman 
introduced  each  of  the  member?  and  their  alternates.  He  then  introduced 
the  members  of  his  own  staff  that  were  present  and  representatives  of  other 
groups,  who  were  not  members  cf  the  Committee.  A list  of  all  these  in 
attendance  at  the  first  day's  meeting  of  the  Committee  is  shown  in  Appen- 
dix A of  these  minutes.  The  agenda  fpr  the  meeting  was  introduced  by  the 
Chairman  and  is  shown  in  Appendix  B. 


* See  minutes  of  next  meeting  for  corrections 
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2.  COMMITTEE’S  COMMISSION 

The  Chairman  quoted  the  following  excerpts  from  letters  which  led 
to  the  formation  of  this  Committee,  and  which  outlined  its  purpose  and 
functions : 

a . Letter  of  11  September  1956,  Assistant  Secretary  of  the  Army 
to  the  Under-secretary  of  the  Interior 

"First  let  say  that  in  carrying  out  its  assignment  the  Corps 
of  Engineers  conceives  of  its  position  as  being  mainly  that  of  a coordi- 
nator in  the  development  of  a plan  which  will  encompass  many  functions 
and  activities  not  within  this  Department's  sphere  of  authority.  In  fact, 
it  is  probable  that  a major  part  of  the  plan  will  be  carried  out  by  non- 
Federal  interests,  or  by  Federal  agencies  other  than  the  Corps". 

b . Letter  of  22  October  1956,  President  of  the  United  States 
to  the  Secretary  of  the  Army 

"The  Department  of  the  Army  and  the  Corps  of  Engineers  should 
feel  free  to  invite  the  representatives  of  the  Federal  agencies  and  non- 
Federal  public  instrumentalities  to  participate  in  coordinating  committees 
or  advisory  groups.  I believe  that  it  would  be  desirable  to  supplement 
other  procedures  for  inter-agency  cooperation  with  regular  meetings  at 
which  Federal,  State  and  Municipal  representatives  can  review  progress 
and  discuss  problems  of  general  interest". 

c . Letter  12  January  1957,  Assistant  Secretary  of  the  Army  to 
Other  Federal  Departments. 

"The  main  functions  of  the  Coordinating  Committee  will  be 
to  make  periodic  examinations  of  progress  being  made  in  the  various 
studies,  to  discuss  problems,  and  to  assist  and  advise  all  participating 
agencies".  The  Chairman  stated  that  he  felt  that  the  Committee  should 
address  itself  to  the  problem  of  the  preparation  of  the  best  possible 
water  resources  survey  of  the  Delaware  River  Basin  that  can  be  made, 
and  that  any  activity  of  the  Committee  in  the  furtherance  of  that  objec- 
tive was  a proper  activity  of  the  Committee. 

3.  QUAKER  WAY  OF  CONDUCTING  MEETINGS 

The  Chairman  called  attention  to  an  article  entitled;  "The 
Quaker  Way  Wins  New  Adherents".  This  article  appeared  in  New  York  Times 
Sunday  Magazine  on  17  June  1951,  and  was  written  by  Morris  Llewellyn 
Cooke,  who  at  that  time  was  Chairman  of  the  President's  Water  Resources 
Policy  Commission.  The  Chairman  read  the  fol lowing  excerpts  from  the 
above  article) 

a.  "The  faults  of  the  Conventional  parliamentary  procedure 
arise  from  its  basic  assumption  that  there  exists  a divergence  of  in- 
terests rather  Lhan  a common  purpose.  The  introduction  of  a yea-and- 
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nay  vote  is  conceived  as  a kind  of  contest  between  opposing  forces,  each 
going  into  battle  armed  with  fully  formed  conclusions  which  it  then 
attempts  to  put  over  on  the  other  side.  If  a group  cannot  force  accept- 
ance of  the  whole  program,  then  it  proceeds  by  a process  of  barter,  to 
swap  point  for  point  often  without  regard  to  the  right  or  wrong  of  the 
individual  points". 

b.  "The  Quaker  practice  of  'taking  the  sense  of  the  meeting' 

on  the  other  hand,  is  a combination  of  free  discussion  and  quiet  thinking. 
'The  Quaker  form  of  Church  government'  sa.ys  Howard  H.  Brinton,  Director 
of  Pendle  Hill,  Friend's  Graduate  Sbbool  at  Wallingford,  Pa.  'is  the  most 
complete  democracy  ever  devised.  Not  only  do  the  Quakers  refuse  to  admit 
the  imposed  authority  of  any  individual,  they  do  not  even  admit  the  author- 
ity of  a majority.  All  decisions  must  be  made  on  the  basis  of  unanimity, 
reached  by  a process  that  considers  the  opinion  of  every  person,  both  ex 
pert  and  inexpert.  Therefore,  a Quaker  committee  sometimes  appears  to  be 
amateurish  and  time-consuming" . 

c.  "It  is  well  worth  this  time,  in  the  Quaker  view,  to  develop 
in  a group  the  willingness  to  accept  unanimously  what  appears  to  be  the 
balanced  judgment  of  the  majority  or  the  best  informed" 

d.  "First,  according  to  this  procedure,  a subject  is  introduced 
not  by  presenting  a resolution  but  by  'reading  a query' . This  is  usually 
done  by  the  Chairman  - or  'Clerk  of  the  Meeting',  as  he  is  known  in  Quaker 
groups.  Such  a departure  from  parliamentary  order  is  by  no  means  a petty 
one,  for  by  this  simple  device,  the  issue  seems  to  come  from  the  group 

as  a whole  instead  of  being  sponsored  by  one  faction  within  it". 

e.  "Various  points  of  view  on  the  subject  are  expressed  by  in- 
dividual members  - whoever  wishes  to  contribute.  But  strong  words,  pro- 
vocative language  and  repetitive  discourse  are  taboo;  members  are 
encouraged  to  speak  just  once  on  a given  point,  and  only  after  careful 
thought" . 

f.  "If  conflict  at  any  point  becomes  so  heated  as  to  make  an 
agreement  doubtful,  the  Clerk  may  halt  discussion  and  ask  the  members 
to  consider  the  subject  for  a while  in  thoughtful  silence". 

g.  "There  is  never  any  voting.  When  a positive  program  of 
action  appears  to  have  been  indicated  by  the  evidence  brought  to  bear 

on  the  subject,  the  Clerk  sums  it  up  by  'presenting  a minute'  expressing 
what  he  takes  to  be  'the  sense  of  the  meeting'  - the  consensus,  the 
course  of  action  which  would  take  into  account  the  most  significant 
pieces  of  evidence  contributed  by  all  the  members". 

h.  "The  'sense  of  the  meeting'  stands  as  the  group's  decision 
unless  some  challenge  is  made  by  an  unsatisfied  individual.  In  this 
case  the  Clerk  may  suspend  the  subject  for  the  time  being  true  unani- 
miriity  obviously  being  out  of  the  question  - to  permit  more  careful 
consideration  and  perhaps  to  gather  more  facts.  A committee  may  be 
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appointed  for  research  and  to  prepare  a report  for  the  next  meeting  when 
a new  attempt  is  made  to  attain  unity". 

i "*  * * there  are  two  principal  elements  in  the  practice. 

There  must  be  a belief  on  the  part  of  all  or  most  of  the  participants 
in  the  meeting  that  agreement  is  desirable.  Secondly,  the  belief  must 
be  entertained  that  in  any  decisions  taken  the  way  should  be  left  open 
for  the  skeptics,  eventually  to  join  in  the  view  reached  by  the  main 
body  of  the  group  " 

4.  ADOPTION  OF  METHOD 

The  Chairman  commented  on  a number  of  the  principles  outlined 
in  the  above  extracts  and  then  proposed  that  all  meetings  of  the 
Delaware  Basin  Survey  Coordinating  Committee  that  this  Quaker  Way  would 
be  followed.  Under  this  method  the  Chairman  would  act  as  "Clerk  of  the 
Meeting"  He  would  listen  to  the  discussion  of  each  particular  point, 
anu  at  the  time  when  it  seemed  to  him  that  the  Committee  has  begun  to 
reach  an  agreement,  he  would  summarize  each  point  and  so  state  it  as 
the  "sense  of  the  meeting".  Then  if  Caere  were  no  objections  it  would 
stand  as  the  decision  of  the  Committee  If  i t were  chal langed  and  there 
could  be  no  unanimity,  the  ChaiLman  would  suspend  the  subject  for  the 
time  being  to  permit  more  careful  consideration  and  the  gathering  of 
more  facts  relating  to  the  subject.  The  Chairman  called  for  comments, 
or  discussion  of  his  proposal  for  conducting  the  Committee  meetings 
Very  limited  comments  followed  and  all  seemed  to  be  in  agreement  with 
the  proposal  The  Chairman  then  announced  that  it  was  "the  sense  of 
the  meeting  that  this  'Quaker  Way'  of  conducting  meetings  had  been 
adopted  and  would  be  used  in  all  future  meetings", 

5.  PROCEDURAL  PLAN  OF  SURVEY 

Lt  Colonel  John  C H.  Lee,  Jr.  on  the  staff  of  the  District 
Engineer,  Army  Engineer  District,  Philadelphia,  distributed  copies  of 
the  Data  Book  tor  the  Delaware  Rivei  Basin  Survey  to  all  participants 
in  the  meeting.  He  called  special  attention  to  Exhibit  2-9,  "Procedural 
Plan  for  Survey  of  the  Delaware  Rivei  Basin  Water  Resources",  explained 
several  of  the  minor  changes  recently  made  in  this  document,  and  re- 
viewed many  details  in  Che  document.  J n the  discussion  period  which 
followed  Mr  Frank  Weaver,  Federal  power  Commission,  raised  the  question, 
in  regard  to  the  presentation  ot  structures  included  in  the  comprehensive 
plan  of  development,  as  to  whether  or  not  structures  to  be  constructed  by 
private  interests  wouLd  be  excluded  from  this  plan  Colonel  Lee  explained 
that  the  report  would  in  no  way  exclude  government  - private  interest 
partnership  agreements,  and  the  prop,  ■ d plan  would  not  prevent  private 
interests  from  developing  projects,  such  -a  i 'power  project  at  Tocks  Is- 
land or  Wallpack  Bend.  Mr.  Goddard,  representing  the  Governor  of  Penn- 
sylvania, inquired  as  to  the  method  preferred  for  advising  the  District 
Engineer  of  various  flood  control  projects  Lhat  may  be  undertaken  by  the 
various  states.  The  Chairman  explained  that  a letter  to  the  District 
Engineer  describing  ti<  project  would  be  sufl i ient  and  that  the  Valley 
Report  Group  would  reproduce  the  data  and  d i tribute  copies  to  all  in 
terested  agencies. 


6.  INTRODUCTION  OF  DATA  BOOK 

Mr.  David  E.  Donley,  Valley  Report  Group  reviewed  the  Data  Book  that 
had  been  distributed  earlier.  He  pointed  out  that  this  compilation  had 
been  made  to  provide  common  data  for  use  by  all  the  agencies  concerned 
and  that  suggestions  for  inclusion  of  additional  data,  as  well  as  correc 
tions  of  any  error,  would  be  welcomed.  He  stated  that  it  was  proposed 
to  issue  revisions  and  additions  to  this  book  from  time  to  time  as  they 
become  necessary.  He  urged  that  all  recipients  of  the  book  fill  out  and 
return  the  Receipt  Form  on  page  5-2  so  that  such  future  distribution  of 
material  could  be  properly  made  directly  to  the  holder  of  the  book. 

7 . STATUS  OF  CORPS  OF  ENGINEERS  STUDIES 

Mr.  Russell  Morgan,  Chief,  Valley  Report  Group,  presented  a 
status  report  on  the  work  accomplished  to  date  on  this  survey  by  the 
Valley  Report  Group.  A short  discussion  followed  this  report.  A 
representative  of  the  State  of  New  York  requested  information  on  the 
effect  of  Tocks  Island  Reservoir  on  flood  heights  at  Port  Jervis,  N.  Y. 
and  che  Chairman  advised  that  a special  report  on  this  problem  would 
be  presented  at  the  next  Committee  meeting.  Mr.  George  Shanklin,  from 
New  Jersey,  requested  that  data  such  as  unit  hydrographs,  frequency 
curves,  etc.,  be  made  available  in  preliminary  form  as  soon  as  they  were 
developed,  so  that  the  State  agencies  could  utilize  such  data  in  their 
studies.  The  Chairman  advised  that  such  data  could  be  so  distributed  and 
would  be  as  time  for  its  preparation  and  distribution  permitted. 

8.  MAP  REQUIREMENTS 

Base  maps  developed  for  use  in  the  survey  were  described  by 
Colonel  Lee.  Dean  Thorndike  Saville  inquired  if  it  was  planned  to  use 
photogrammetry  on  this  survey  and  stated  that  he  felt  that  aerial 
mapping  was  desirable  particularly  for  specific  projects. 

9.  STATUS  REPORT  - OFFICE  OF  BUSINESS  ECONOMICS 

A statement  of  the  work  being  done  by  the  Office  of  business 
Economics  in  the  Department  of  Commeroe  was  presented  by  Mr.  C.  A.  R. 

Wardwell  and  Mr.  Robert  E.  Graham  from  that  office.  Mr.  Wardwell 
pointed  out  OBE  qualifications  for  making  projections.  He  stated  that 
data  will  be  broken  down  in  geographic  units  from  the  states  to  a sub 
regional  basis  and  will  be  grouped  in  eight  sub-regions.  These  data 
will  provide  an  economic  basis  for  estimating  water  uses  for  the  year 
2010  and  intervening  years.  Any  projection  to  year  2010  will  have  avail- 
able the  comparable  data  for  current  times.  OBE  will  furnish  estimates 
of  population,  number  of  consuming  units,  and  work  activities  of  these 
units,  also  estimates  of  the  standard  of  living  for  these  consuming  units 
on  a per  capita  basis.  The  figures  on  entire  national  economy  will  be 
basic  and  those  for  the  Delaware  region  will  be  secondary.  If  national 
projections  are  correct  then  those  for  the  Delaware  region  will  be  reason- 
able. The  present  status  of  these  estimates  is  as  follows: 


Population  estimates  from  Bureau  of  Census  have  been  received  for  years 
1960  65,  70,  75,  80,  85,  90,  95,  2000,  2005,  and  2010.  Maximum  estimate 
for  2010  is  440,000,000  and  minimum  estimate  is  280,000,000.  Difference 
in  estimates  results  from  assumptions  on  differences  in  fertility,  parti- 
cularly beyond  year  1975.  present  (1956)  fertility  rate  is  higher  than 
that  immediately  after  World  War  II  and  is  higher  than  that  projected  in 
1950.  Population  projections  for  counties  will  be  available  by  the  last 
of  June.  The  Bureau  of  Census  will  also  furnish  projections  of  labor 
force,  and  OBE  will  take  these  values  and  project  output  per  man  for 
nation  (productivity  per  man)  and  then  make  an  estimate  of  Gross  National 
Product  in  constant  dollars.  OBE  is  making  an  investigation  of  economic 
growth  pattern  for  counties  (50  years  ^ of  history)  and  will  relate 
changes  of  these  patterns  to  national  patterns.  Trends  seem  stable  with 
very  few  radical  changes  and  will  be  used  in  projecting  for  the  sub- 
regions  on  an  industry  basis.  These  projections  should  be  quite  useful 
for  those  making  studies  for  local  areas . Industrial  patterns  should 
throw  considerable  light  on  water  demands  while  household  projections 
and  industrial  outputs  will  also  be  useful  in  estimating  water  uses. 

Mr.  Graham  reported  on  work  underway  on  incomes  and  referred  to  the 
recent  book,  "Personal  Incomes"  which  shows  incomes  by  States.  These 
data  provide  a reasonable  basis  for  projecting  regional  economic  growth. 
Mr.  Graham  stated  that  personal  income  presents  the  best  economic  index 
of  production  by  sub  area  and  hopes  to  be  able  to  provide  a detailed 
breakdown  (by  sub  areas)  of  income  from  major  sources.  Rough  approxima- 
tions for  Delaware  service  area  show  that  it  has  20%  of  total  national 
income,or  75  billion  dollars,6nd  that  per  capita  income  in  this  area  is 
207„  above  U.  S.  average  ($2200  . The  following  points  were  developed 
during  the  discussion  period  which  followed  this  presentation: 

a.  preliminary  projections  by  commodities  will  be  available 
about  3 to  4 months  after  population  projections  are  available. 

b.  Differences  in  population  projections  will  be  resolved  by 
relating  them  to  economic  factors. 

c.  These  projections  will  not  project  patterns  but  present 
development  will  be  used. 

d.  The  effect  of  new  highways  on  economic  development  is  not 
being  appraised  since  it  is  not  practicable  to  assign  values  to  them 

e.  Present  population  of  service  area  is  estimated  at  20,000,000 
persons.  Population  will  be  projected  to  2010;  water  uses  will  be  pro- 
jected to  2060  with  help  of  OBE. 

f.  Projections  can  be  reduced  to  counties  or  sub-portions  of 
counties  by  same  procedures  but  will  be  subject  to  considerable  error. 

The  commuLmg  problem  is  involved,  and  it  will  be  virtually  impossible 
to  determine  its  effects. 
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10  STATUS  REPORT  OTHER  STUDIES  DEPARTMENT  OF  COMMERCE 


The  status  of  other  studies  being  carried  on  by  the  Department 
of  Commerce  was  reported  on  by  Mr.  Ackroyd  who  advised  that  seven  agen- 
cies in  his  department  were  listed  as  cooperating  in  report.  He  intro- 
duced Mr.  Nordensen  and  Mr.  Kresge  of  Weather  Bureau  who  gave  brief 
reports  on  special  studies  being  made  by  that  agency.  These  studies  in- 
clude the  preparation  of  the  following  maps  to  show  their  results: 

a.  Normal  annual  precipitation  map 

b.  Evaporation  map 

c . Air  temperature  map 

d.  Seasonal  map  of  air-water  evaporation 

e.  Map  of  storm  paths 

They  reported  that  lake  evaporation  rates  will  be  studied  as  part  of 
atlas  of  USGS „ This  study  will  be  similar  to  that  prepared  for  NENY  AC. 
The  maps  published  in  this  atlas  will  be  on  a scale  1:500,000.  They  re- 
quested that  the  Weather  Bureau  be  furnished  all  unpublished  but  available 
records  of  pan  evaporation.  The  New  York  Board  of  Water  Supply  has  fur- 
nished those  collected  by  that  agency.  Mr.  Ackroyd  reported  further  that 
OAD  is  making  no  studies  at  this  time  that  relate  to  the  Delaware  Basin. 
Likewise  the  Office  of  the  Undersecretary  for  Transportation  does  not 
have  an  independent  study  underway.  USC&GS  have  reviewed  control  for  the 
Delaware  River  Basin  and  estimate  that  160  triangulation  stations  and  122 
miles  of  leveling  are  needed  to  provide  better  controls  in  the  basin. 

The  estimated  cost  of  such  controls  is  approximately  $190,000  and  about 
1-1/2  to  2 years  of  advance  notice  will  be  required  to  get  this  work  in- 
cluded in  USC&GS  program.  The  C&GS  also  reported  that  a number  of  BM's 
were  lost  during  the  1955  flood.  Bureau  of  public  Roads  is  making  no 
special  studies  for  this  survey.  However  planning  is  being  done  for  new 
roads  from  Port  Jervis  to  Scranton  and  from  Port  Jervis  to  New  York  and 
from  Harrisburg  to  Stroudsburg  as  welL  as  new  crossings  at  Trenton, 
Philadelphia  (2),  Delaware  Bay  (1) . The  question  period  on  this  report 
brought  out  the  following  points: 

a.  Lack  of  time  and  money  will  not  permit  the  establishment 
of  the  additional  controls  suggested  by  the  USC&GS,  as  a part  of  this 

survey . 

b.  Unless  the  states  initiate  it,  the  Bureau  of  Public  Roads 
Is  not  permitted  to  encourage  advance  road  planning  by  some  sort  of 
incentive  payments.  If  the  states  initiate  it,  U S.  Public  Roads  can 
loan  them  money  at  1.5  percent  interest. 


11.  STATUS  REPORT  - DEPARTMENT  OF  LABOR 


Mr.  Johnson  reported  for  the  Department  of  Labor,  that  that  de- 
partment had  not  been  requested  to  carry  out  any  studies  relating  to  the 
Delaware  River  Basin. 

12.  STATUS  REPORT  - FEDERAL  POWER  COMMISSION 

A report  on  the  activities  of  the  Federal  Power  Commission  was  pre- 
sented by  Mr.  Spellman.  He  stated  that  his  commission  expects  to  develop 
a complete  power  market  survey  for  the  Delaware  River  Basin.  This  will 
indicate  requirements  thru  1980.  Twenty  to  twenty-five  years  into  future 
is  as  far  as  FPC  would  like  to  estimate  such  requirements.  The  area  will 
be  able  to  absorb  all  the  power  to  be  expected  to  be  developed  from  Dela- 
ware in  next  25  years.  The  FPC  will  determine  power  values  for  use  in 
economic  analyses  of  multiple  purpose  projects  and  will  examine  value  of 
single  purpose  power  projects  also.  Mr.  Spellman  explained  that  the  pre 
liminary  permit  requested  by  the  Delaware  River  Development  Corporation 
for  Tocks  Island,  if  issued  would  merely  give  them  priority  in  issuance 
of  license  and  would  be  good  for  3 years.  The  Chairman  was  requested 
to  investigate  status  of  Corps  of  Engineers'  activities  with  regard  to 
proposed  preliminary  permit  on  Wallpack  Bend  and  to  report  on  these  at 
next  meeting  of  the  Coordinating  Committee. 

13.  STATUS  REPORT  - U.  S„  PUBLIC  HEALTH  SERVICE 

Mr.  Martin  from  Public  Health  Service,  Department  of  Health, 
Education  and  Welfare, reviewed  studies  that  USPHS  has  agreed  to  make 
and  stated  that  outlines  for  report  by  that  agency  would  soon  be  avail- 
able. Mr.  Martin,  by  request,  commented  on  the  study  his  agency  was 
making  on  the  determination  of  rates  of  water  use,  and  values  thereof  - 
present  and  future.  He  was  also  asked  to  comment  as  to  whether  the  sur- 
vey was  making  the  proper  approach  to  the  determination  of  water  rate  use 
and  values.  He  affirmed  that  the  proper  approach  was  being  made  and  that 
they  were  going  to  project  past  trends  in  water  use  and  would  try  to 
adjust  them  for  deviations  in  the  future  to  the  extent  that  they  can 
intelligently  be  estimated.  Mr.  Martin  stated  that  his  agency  would  be 
glad  to  cooperate  with  Major  Huie  and  Mr.  Baxter  in  developing  estimates 
of  future  requirements.  It  was  agreed  that  group  considerations  and 
decisions  should  be  relied  upon  for  final  answer. 

14.  STATUS  REPORT  - DEPARTMENT  OF  THE  INTERIOR 

The  Chairman  introduced  Mr.  D.  R.  Gascoyne,  who  represented  the 
Department  of  the  Interior,  to  report  on  the  status  of  the  studies  being 
carried  on  by  that  agency  for  the  Delaware  Survey. 

a U.  S Geological  Survey.  Mr. Gascoyne  introduced  Mr.  Barksdale 
to  report  on  those  studies  under  way  in  the  U.  S.  Geological  Survey.  Mr. 
Barksdale  stated  that  the  Water  Resources  Division  will  complete  the 
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compilation  and  review  of  surface  water  data  in  some  states  before  com 
pletion  of  Delaware  River  Survey.  He  stated  that  his  agency  had  collected 
a considerable  amount  of  data  on  groundwater  in  the  Delaware  Basin  and  can 
give  general  answers  on  quantity  of  groundwater  in  a lot  of  places  but  is 
still  unable  to  give  detailed  and  specific  answers  A groundwater  report 
is  under  preparation  to  show  all  available  data  and  will  probably  be  ready 
by  FY-58.  A preliminary  draft  report  will  be  ready  by  June  1957.  The 
atlas  for  the  Delaware  Basin  and  the  report  to  accompany  it,  that  is  under 
preparation  by  Mr.  Garald  Parker  in  Upper  Darby,  Pa.,  will  be  completed  by 
the  time  the  Delaware  River  Report  is  scheduled  for  submission 

b.  U.  S.  Bureau  of  Mines,  Mr. Gascoyne  introduced  Mr.  Norwood 
B.  Melcher  from  U.  S.  Bureau  of  Mines,  who  gave  a short  review  of  their 
potential  service  to  the  Delaware  River  investigation.  He  stated  that  a 
report  on  the  water  requirements  for  development  of  the  mineral  resources 
of  the  Basin  would  require  two  full  calendar  years  to  complete  after  such 
a report  was  authorized.  Due  to  present  fund  limitations  this  study  has 
not  been  undertaken. 

c.  National  Park  Service.  Mr.  Gascoyne  next  introduced  Mr.  George 
Thompson,  of  the  National  Park  Service,  who  gave  a short  review  of  his  work. 
He  said  emphasis  would  be  placed  on  the  need  for  recreational  water  use, 
and  that  the  Park  Service  survey  was  concerned  with  non-urban  outdoor 
recreation,  and  information  on  both  public  and  private  recreation  facilities 
is  now  being  collected. 

d.  U.  S.  Fish  and  WildLife  Service.  Mr.  Russell  T. Norris  of  U. 

S.  Fish  and  Wildlife  Service,  introduced  by  Mr.  Gascoyne,  explained  that 
his  agency  was  now  reorganized  into  a Bureau  of  Sport  Fisheries  and  Wild- 
life, and  a Bureau  of  Commercial  Fisheries.  He  stated  that  Fish  and 
Wildlife  Service  expected  to  completely  staff  an  office  in  Trenton,  N.  J. 
within  next  few  weeks  for  work  on  Delaware  River  problems  and  that  major 
emphasis  would  be  put  on  fish  and  wildlife  developments  in  this  basin. 

He  also  explained  that  they  will  examine  other  proposed  water  resources 
studies  to  evaluate  the  effect  of  their  proposals  on  fish  and  wildlife. 

Mr.  Norris  reported  that  organization  meetings  have  been  held  with  state 
technical  personnel  of  game  and  fish  agencies  and  collection  of  data 
necessary  for  the  report  is  in  progress.  In  the  discussion  which  followed 
the  report  by  the  Department  of  the  Interior,  Mr.  Martin  of  PHS  raised  a 
question  as  to  what  areas  were  to  be  included  in  various  phases  of  the 
collection  of  water  use  data  and  suggested  that  these  be  defined  by 
individual  studies.  Colonel  Lee  explained  the  general  area  delineation, 
with  reference  to  water  uses  and  projects  studied.  He  stated  that  the 
investigation  will  take  a look  at  the  water  available  in  the  river  ser- 
vice area  and  that  this  water  availability,  when  compared  with  water 
demands,  will  indicate  the  eventual  need  for  diversion  of  water  out  of 
and  into  the  Delaware  River  basin  Mr.  Martin  requested  that  his  agency 
be  provided  a further  delineation  of  the  areas  to  be  used  in  various  phases 
of  their  studies  since  they  seem  to  ge  beyond  original  agreements.  The 
Chairman  requested  Mr.  Gascoyne  to  give  a special  report  at  the  next  Coordi 
nating  Committee  meeting  concerning  water  use  requirements  for  recreation. 
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15.  STATUS  REPORT  - DEPARTMENT  OF  AGRICULTURE 


A report  was  presented  by  Mr  Fred  Larson  from  the  Soil  Conserva- 
tion Service,  on  the  studies  underway  in  the  Department  of  Agriculture.  He 
mentioned  the  differentiation  between  flood  damages  and  sediment  damages, 
and  explained  the  use  of  small  headwater  dams  for  water  retardation  and  how 
they  may  be  incorporated  into  river  basin  planning  studies.  He  stated  that 
a book  of  reference  to  all  reports  of  the  Department  of  Agriculture  is  avail 
able  in  SCS  The  potential  use  of  desalted  sea  water  for  irrigation  was  men 
tioned  and  the  Chairman  requested  Mr  Gascoyne  to  report  on  developments  in 
desalting  sea  water  at  next  meeting  of  the  Coordinating  Committee. 

16.  STATEMENT  - REPRESENTATIVE  FROM  DELAWARE 

Mr.  Kaplovsky,  representing  the  State  of  Delaware,  reported  on 
human  population  conditions  and  industrial  expansion  of  Delaware  and  the 
effects  upon  these  expected  to  be  achieved  by  the  Delaware  Survey  report. 

17  STATEMENT  REPRESENTATIVE  FROM  NEW  JERSEY 

Mr.  McLean,  representing  the  State  of  New  Jersey,  gave  a short 
report  and  advised  that  Governor  Meyner,  of  New  Jersey,  has  cooperated  with 
the  Governor  of  Delaware  and  that  he  feels  that  coordination  at  the  general 
administrative  level  of  government  is  essential  to  the  success  of  inter- 
agency planning. 

18.  STATEMENT  - REPRESENTATIVE  OF  NEW  YORK 

Mr.  Peterson,  representing  the  State  of  New  York,  reported  that 
the  state  had  a vital  interest  in  the  Delaware  River  problem  and  all  think- 
ing in  his  state  was  carefully  measured  and  appraised.  He  said  at  the  time 
the  Supreme  Court  declared  New  York's  interest  in  the  Delaware  water,  New 
York  felt  that  under  the  conditions  of  that  decree  no  further  allocation 
of  water  would  be  necessary. 

19.  STATEMENT  - REPRESENTATIVE  OF  PENNSYLVANIA 

Mr,.  Goddard,  representing  the  State  of  Pennsylvania,  listed  flood 
control  works  completed  and  underway  in  Delaware  Basin  by  the  State  of 
Pennsylvania.  He  suggested  that  the  Delaware  River  Master  be  invited  to 
the  next  meeting  of  the  Coordinating  Committee. 

20.  STATEMENT  REPRESENTATIVE  OF  NEW  YORK  CITY 

Major  Huie,  representing  he  City  of  New  York,  reported  that  the 
city  was  vitally  interested  in  the  Delaware  River  Basin  Survey  and  was  glad 
to  cooperate  in  it. 

21  STATEMENT  - REPRESENTATIVE  OF  PHILADELPHIA 

Mr  Baxter,  representing  the  City  of  Philadelphia,  reported  that 
this  city  was  interested  in  the  survey  and  feLt  that  metropolitan  areas 


should  plan  for  100  years,  bul  should  hedge  in  fixing  hard  and  fast  de- 
mands for  future  water  supplies  due  to  difficulties  in  projecting  future 
growth  patterns  for  ciLies. 


22  STATEMENT  - DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE 

The  Chairman  introduced  Mr  Walter  M.  Phillips,  Executive  Secre 
tary  of  the  Delaware  River  Basin  Advisory  Committee.  He  reported  briefly 
on  the  proposed  funding  arrangements  and  other  details  pertaining  to  the 
proposed  study  on  governmental  structure  about  to  be  undertaken  by  Dr. 

Martin  of  Syracuse  University  for  the  Delaware  River  Basin  Research  Cor- 
poration. With  regard  to  continuing  activities  of  the  Advisory  Committee 
he  requested  that  all  agencies  keep  this  committee  advised  of  what  they 
are  doing. 

23.  DISCUSSION  OF  GROUND  WATER  DATA  REQUIREMENTS 

The  Chairman  introduced  a discussion  on  ground  water  data  require- 
ments A representative  from  New  Jersey  stated  that  his  state  was  interested 
in  getting  surface  water  planning  coordinated  with  ground  water  availability 
This  has  not  been  practicable  because  of  lack  of  basic  facts  for  engineering 
planning  development  The  Chairman  pointed  out  that  a report  of  this  type 
should  present  facts  rather  than  judgment  estimates. 

2U . DISCUSSION  ON  HEADWATER  DAMS 

Mr.  Larson  from  Soil  Conservation  Service,  presented  a report  on 
small  headwater  dams.  He  stated  that  the  general  view  of  SCS  is  to  set 
up  a structure  program  but  that  some  confusion  exists  about  this  problem. 
Smaller  headwater  dams  are  evaluated  the  same  as  the  Corps  of  Engineers 
evaluates  larger  ones.  Colonel  Lee  mentioned  that  despite  lack  of  higher 
level  approval  on  a Memorandum  of  Understanding,  a joint  work  plan  for  the 
investigation  of  small  dams  has  been  worked  up  thru  exchange  of  letters 
between  the  Department  of  Agriculture  and  the  U.  S.  Army  Engineer  District 
and  is  now  in  operation. 

25.  FUTURE  COMMITTEE  MEETING 


The  Chairman  announced  that  it  was  the  "sense  of  the  meeting" 
that  technical  meetings  should  be  held  from  time  to  time  at  which  detailed 
discussion  would  be  conducted  on  special  subjects.  Those  members  of  the 
Coordinating  Committee  who  were  interested  in  such  specific  subjects  would 
attend  these  technical  meetings.  Meetings  of  the  entire  Coordination  Commit- 
tee would  be  held  from  time  to  time  as  developments  in  the  comprehensive 
survey  dictate.  Such  meetings  would  generally  be  open  meetings.  The  Chair- 
man would  announce  the  date  for  the  next  meeting. 
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26.  PROPOSED  FUND  ALLOCATIONS 

The  Chairman  called  a closed  meeting  of  the  Members  of  the 
Coordinating  Committee,  after  recess  of  the  regular  session  on  2 April 
1957,  to  discuss  proposed  allocation  of  Federal  funds  to  Federal  agencies 
for  Fiscal  Year  1958.  The  probable  allocations  under  several  assumed 
appropriations  were  reviewed. 

27,  AT>JC".'LNTMENT 

The  Chairman  adjourned  the  first  meeting  of  the  Coordinating 
Committee  at  1:15  P.M.  on  3 April  1957 


Inclosures 
Appendix  A - 

Attendance  List 
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ALLEN  F.  CLARK.,  JR.  //  / 
Colonel,  Corps  of  En  .neers 
Chairman 


’‘minutes  of  the  second  meeting 

OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  15-16  AUGUST  1957 
AT  BETHLEHEM,  PENNA. 


1.  ADDRESS  OF  WELCOME 

The  Committee  was  convened  in  McClintic -Marsha  11  Hall  at  Lehigh 
University,  Bethlehem,  Pa.  at  9:30  A.M.,  E.D.S.T.,  on  15  August  1957, 
by  Col.  Allen  F.  Clark,  Jr.,  Chairman.  He  introduced  Dr.  Martin  D. 
Whitaker,  President  of  Lehigh  University,  who  welcomed  the  conference 
and  emphasized  the  importance  of  the  work  being  undertaken.  In  ac- 
cordance with  the  agreement  reached  at  the  Atlantic  City  meeting. 

Col.  Clark  stated  that  the  meeting  would  again  proceed  by  the  Quaker 
method  whereby  the  Chairman  evaluates  the  "sense  of  the  meeting". 


2.  INTRODUCTION  OF  MEMBERS 

Mr.  Fred  H.  Larson,  Dept,  of  Agriculture 

Mr.  Richard  Ackroyd  for  Mr.  S.  L.  Taylor,  Dept,  of  Commerce 
Mr.  Sylvan  C.  Martin.  Dept,  of  Health,  Education  and  Welfare 
Mr.  L.  N.  Stevens  for  Mr.  D.  R.  Gascoyne,  Dept,  of  the  Interior 
Mr.  H.  R.  Brown  for  Mr.  John  F.  Foy,  Dept,  of  Labor 
Mr.  John  H.  Spellman,  Federal  Power  Commission 

Mr.  A.  Joel  Kaplovsky  for  Mr.  Richard  A.  Haber,  State  of  Delaware 

Mr.  B.  Budd  Chavooshian  for  Mr.  J.  E.  McLean,  State  gf  New  Jersey 

Mr,  Edwin  L.  Vopelak,  observer  for  the  State  of  New  York 

Mr.  Maurice  K.  Goddard,  Commonwealth  of  Pennsylvania 

Mr.  V.  G.  Terenzio  for  Mayor  I.  V.  A.  Huie,  City  of  New  Y«rk 

Mr.  G.  E.  Arnold  for  Mr.  S.  S.  Baxter,  City  of  Philadelphia 


* See  minutes  of  next  meeting  for  corrections. 
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These  Committeemen,  in  turn,  introduced  the  several  representatives  of 
their  departments  and  agencies.  A list  of  those  present,  appropriately 
grouped,  is  attached  hereto  as  Appendix  A. 

Mr.  V.  G.  Terenzio  of  the  Mew  York  City  Board  of  Water  Supply  re- 
ported on  the  extended  illness  of  Ma_or  Irving  V.  A.  Huie,  President  of 
the  Board  and  the  City  of  New  York  member  of  the  Committee. 

Col.  Clark  introduced  Lt.  Col.  Frank  A.  Gerig,  Jr.,  who  has  re- 
placed Col.  John  C.  H.  Lee,  Jr.,  as  Assistant  for  Valley  Reports,  and 
the  civilian  members  of  this  staff  who  were  present. 

3.  COMMENTS  ON  MINUTES  OF  PREVIOUS  MEETING 

The  Chairman  asked  for  comments  on  the  minutes  of  the  Atlantic 
City  meeting  of  2 and  3 April  1957.  The  following  changes  were  requested: 

By  Robert  E.  Graham  - Office  of  Business  Economics: 

Page  6,  Item  9:  delete  next  to  the  last  sentence  commencing  "Rough 
approximations  for  Delaware  service  .....  above  U.  S.  average  ($2,200)" 
and  substitute  therefor,  "Rough  approximations  for  the  Delaware  service 
area  show  that  it  has  167.  of  the  total  national  personal  income,  or 
50-55  billion  dollars  and  that  the  per  capita  income  in  this  area  is 
207.  above  the  U.  S.  average  ($2,400)." 

By  T.  J.  Nordenson  - U.  S.  Weather  Bureau: 

Page  7,  Item  9,  subpara,  "d":  delete  in  its  entirety  and  sub- 

stitute therefor,  "d.  Seasonal  maps  of  evaporation  and  precipitation." 

By  Richard  Ackroyd,  Bureau  of  Public  Roads,  Dept,  of  Commerce: 

Page  7,  Item  10,  Line  23:  delete  sentence  commencing  "The  esti- 

mated cost  of  such  controls  .....  loan  them  money  at  1.5  percent  inter- 
est" and  substitute  therefor,  "The  estimated  cost  of  such  controls  is 
approximately  $190,000,  if  the  work  is  to  be  done  immediately  on  a re- 
imbursable cost  basis.  If  1-1/2  to  2 years  of  advance  notice  could  be 
given,  it  might  be  possible  to  get  this  work  included  in  the  regular 
USC&GS  program  using  regular  appropriated  funds.  The  Cd.CS  also  reported 
that  a number  of  bench  marks  were  lost  during  the  August  1955  flood. 

The  Bureau  of  Public  Roads  is  making  no  special  studies  for  this  survey. 
However,  planning  is  being  done  for  new  interstate  highways  from  Scranton, 
Pennsylvania  to  Newburgh,  New  York,  via  Port  Jervis,  New  Y»rk;  Scranton, 
Pennsylvania  to  New  York  City  via  Stroudsburg,  Pennsylvania;  and  Harris- 
burg, Pennsylvania  to  New  York  City  via  Easton,  Pennsylvania.  The 
question  period  on  this  report  brought  out  the  following  points: 

"a.  Lack  of  time  and  money  will  not  permit  the  establishment 
of  the  additional  controls  suggested  by  the  USC&GS,  as  a part  of  this 
survey. 
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"b , One  end  one-half  percent  cf  all  Federal-aid  high'.: ay 
allotments  to  the  states  is  earmarked  for  planning  and  research. 

Projects  using  these  funds  are  initiated  by  the  state  highway  depart- 
ments and  are  subject  to  the  approval  of  the  Bureau  of  Public  Reads. 

Such  projects  include  traffic  studies,  mapping,  route  sufficiency 
studies,  and  economic  investigations  leading  to  the  determination  of 
the  proper  location  of  highways.  Except  for  the  interstate  programs, 
states  seldom  plan  their  highway  locations  more  than  one  to  four  years 
ahead." . 

By  Fred  H,  Larson  - Soil  Conservation  Service,  Department  of  Agriculture: 

Page  11,  Item  24,  2d  sentence  delete  . ntonce  <n  its  entirety. 

The  minutes  were  approved,  subject  to  th'.  : r.nt.  coed  thing  s. 

The  agenda  for  the  meeting,  as  conducted,  is  at:  O ■ o a 'pper.dix  E. 


4.  DELAWARE  RIVER  DEVELOPMENT  CORPORAL;-'.  S Ari:  I- ' ■ 

Mr.  Johr.  H.  Spellman  of  the  Federal  P.  r ( d the 

present  status  of  the  application  of  th  : . . ■ . i . * C nt 

Corporation  for  a preliminary  permit  for  p:cp  :i  nr  1 .')<■ 

on  the  main  stem  cf  the  Delaware  River  -tv  i a vie.  n'.y  ' ! .and 

as  discussed  at  the  meeting  at  Atlantic  City  on  2 April  .ted 

that  many  letters  had  been  received  in  oppor.tirn  .tit.g  of 

this  permit.  On  17  July,  the  Corpora. tier,  asked  £ • p : . - n t-  t.ith- 
draw  its  application  citing  as  r:  asms  the  N y let  w requires 

work  to  begin  within  two  years  after  the  : leant'  s incorporation, 
which  was  impossible,  and  the  comprehensive  Federal  survey  presently 
underway.  On  2 August,  the  Commission  staff,  after  re.’--'  :r  ell  of 
this  material,  recommended  to  the  Commission  that  the  appli.c--.tion  for 
permission  to  withdraw  be  granted  without  rrejudi.ee.  At  the  r: nt 
it  is  under  consideration  but  no  action  ha:;  been  taken,  far.  Spellman 
agreed  to  keep  t”  , Committee  advised  of  any  new  application  by  the 
Corporation.  In  answer  to  a question  by  Mr.  Goddard  cf  Pennsylvania, 

Mr.  Spellman  stated  a decision  might  be  made  by  the  Commission  in  an- 
other month  or  two;  that  there  was  no  objection  to  che  petition  for 
withdrawal  which  he  could  see.  He  also  stated  that  the  withdrawal  of 
the  application  without  prejudice  means  that  the  application  may  be 
renewed. 


5.  POOL  LEVELS  ABOVE  TOOLS  ISLAKD 

Mr.  Russell  Morgan,  of  the  Philadelphia  District  of  the  Corps  of 
Engineers,  then  reviewed  the  effects  of  several  pcol  levels  behind  a 
dam  at  Tocks  Island.  A copy  of  this  report  is  attached  hereto  marked 
Appendix  C. 


12 


6.  WATER  USE  FOR  RECREATION 


Mr.  L.  N.  Stevens,  representing  the  Department  of  the  Interior 
on  the  Committee,  introduced  Mr.  George  H.  Thompson  of  the  National 
Park  Service  who  presented  a report  on  the  use  of  water  for  recrea- 
tion, a copy  of  which  is  attached  hereto  and  marked  Appendix  D. 

Mr.  Shanklin  of  New  Jersey  inquired  regarding  data  on  recreational 
use  at  municipal  water  supply  reservoirs,  and  suggested  that  these  data 
should  be  included.  Mr.  Thompson  stated  that  all  these  uses  will  be 
considered  in  the  National  Park  Service's  final  report.  He  pointed 
out  recent  relaxation  of  regulations  at  Quabbin  Reservoir  in  Massa- 
chusetts whereby  the  recreational  use  was  increased.  Mr.  Shanklin 
said  he  was  also  concerned  about  reservoirs  used  for  stream  regula- 
tion. Mr.  Thompson  said  this  would  be  considered. 

Mr.  Terenzlo  stated  that  with  respect  to  recreation  at  water 
supply  reservoirs  operated  by  the  City  of  New  York,  there  have  been 
two  stages  in  the  regulatory  program  by  the  city  authorities.  During 
World  War  II,  it  became  necessary  to  prohibit  all  recreational  activi- 
ties at  the  reservoirs.  After  the  emergency  passed,  the  reservoirs 
were  opened  for  fishing  and  boating,  but  the  right  was  limited  to 
areas  at  a certain  distance  from  the  control  works.  New  York  City 
reservoirs  release  substantial  amounts  of  water  downstream  and  the 
authorities  are  mindful  of  recreational  needs  and  benefits;  however, 
they  find  that  the  drawdown  at  reservoirs  is  detrimental  to  recreational 
use.  Mr.  Terenzio  feels  that  the  maximum  uses  are  now  being  made  of 
the  City's  reservoirs. 

Mr.  Martin  asked  about  the  use  of  natural  lakes  as  contrasted 
with  artificial  reservoirs.  Mr.  Spellman  pointed  out  that  the  Federal 
Power  Commission  takes  into  consideration,  in  granting  licenses,  the 
fact  that  restrictions  must  be  imposed  on  recreation  because  of 
reservoir  drawdown. 

Mr.  Shanklin  stated  that  water  which  will  not  be  filtered  before 
consumption  is  not  practicable  for  recreational  use.  Mr.  F.  J. 

Trembley  of  the  Lehigh  Water  Resources  Research  Council  asked  whether 
recreational  facilities  at  the  Toc’ts  Island  Reservoir  would  be  eval- 
uated. The  answer  was  in  the  affirmative. 


7.  RESERVOIR  LAND  USE  POLICY 

Mr.  L.  G.  Duck  of  the  Philadelphia  District  of  the  Corps  of  Eng- 
ineers pres-  'ted  a statement  on  land  acquisition  law  and  policy,  and 
public  use  of  Corps  of  Engineers'  reservoirs.  A copy  is  attached 
hereto  as  Appendix  E. 
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Mr.  Norris  asked  thr.t  she  last  sentence  be  re-read,  and  then 
requested  affirmation  of  the  policy  expressed  therein.,  Mr.,  Duck 
asserted  that  this  sentence  expresses  the  policy  of  the  Corps  of 
Engineers.  Mr.  Martin  asked  for  clarification  of  the  Bureau  of 
Budget  Circular  No,  A- 47  which  Mr,  Duck  attempted  to  supply  Mr, 

B.  B.  Murphy,  Chief  Engineer  of  the  Pennsylvania  Department  of 
Forests  & Waters,  asked  whether  the  Corps  of  Engineers  had  any 
criteria  regarding  acquisition  of  lands  below  dams.  Col.  Clark 
stated  that  the  Corps  was  permitted  to  acquire  land  in  fee  only  for 
project  construction  and  borrow  areas, 

Mr,  Larson  suggested  that  a statement  of  policy  be  presented 
regarding  recreational  use-  of  dams  built  under  Public  Law  No.  566 
and  by  municipalities , 

Col..  Clark  stated  that  Mr.  Duck's  report  would  be  reproduced 
and  that  other  reports  would  be  presented  as  appendixes  or  in  sum- 
mary. Mr.  Shank! in  suggested  that  the  Bureau  of  the  Budget  Circu- 
lar No,  A- 47  be  incorporated  as  part  of  the  Data  Book,  It  was  also 
requested  that  a summary  or  interpretation  of  the  circular  be  issued. 
Col,  Clark  agreed  that  the  matter  would  be  taken  under  advisement 
for  presentation  at  the  next  meeting.  'it  was  also  suggested  that  a 
summary  of  recent  laws  and  bills  before  legislative  bodies  on  the 
subject  of  land  acquisition  policy  be  prepared  Mr,  Stevens  stated 
that  there  are  two  bills  in  Co ns j ess  affecting  this  polity.  Col, 
Clark  said  that  they  should  be  included  in  the  presentation. 


8,  DESALTING  SEA  WATER 

Mr,  Stevens  introduced  Mr.  Don  H.  Huff.  Executive  Officer,  De- 
partment of  the  Interior,  who  reported  on  b-.  half  of  that  Department 
regarding  its  investigations  of  the  feasibility  of  demineralizing 
saline  water.  The  report  is  incorporated  in  these  minutes  as  Appen- 
dix F . 

Mr,  Stevens  pointed  out  that  these  studies  were  made  under  an 
act  of  Congress  but  that  staff  and  funds  were  limited.  Mi:.,  Shanklin 
referred  to  a similar  investigation  on  which  a.  report  is  to  be  pre- 
sented in  the  August  issue  of  the.  American  Water  Works  Association 
Jout  na 1 . 


9.  PROPOSED  FUND  ALLOCATIONS 

The  Chairmen  called  a closed  mo-  ting  cf  the.  Members  of  the  Co- 
ordinating Crrmittce  at  the  end  of  tie  regular  s : : n on  the  morn- 
ing of  15  August  to  discuss  propose,  aj Iccet'on  of  Federal  funds  to 
Federal  agencies  for  fiscal  ye  i If  ' The  p -.babie  aJlccati  -ns  under 
the  expected  appj  eprtati on  were  rc-v 


tc . 


10. 


STATUS  REPORT  - CORPS  OF  ENGINEERS 


Mr.  Morgan  described  the  organization  of  the  Valley  Report  Group 
and  outlined  the  work  and  duties  of  each  unit. 

Mr.  Martin  asked  whether  the  Corps  is  making  frequency  studies 
of  low  flews  and  the  effect  thereof.  Mr.  Morgan  answered  that  such 
studies  had  been  made  for  certain  stations.  He  then  indicated  that 
the  Group  had  little  success  in  gathering  information  on  existing  dams 
in  the  watersheds  particularly  small  ones.  Mr.  Murphy  stated  that  his 
Department  has  information  on  small  dams  in  Pennsylvania  dating  from 
1913.  Mr.  Shanklin  said  that  he  has  similar  information  for  New  Jersey 
dating  from  1912.  Mr.  Martin  asksd  whether  an  adequate  map  would  be 
provided  showing  streams  and  flow  frequencies.  Mr.  Morgan  answered 
that  such  a map  was  being  prepared  over  which  particular  data  could 
be  laid.  This  map  would  show  the  work  of  the  Joint  Work  Group  of  the 
Soil  Conservation  Service  and  the  Corps  of  Engineers. 

Mr.  Ackroyd  asked  whether  the  results  of  the  study  of  unit  hydro- 
graphs would  be  available  prior  to  the  completion  of  the  report.  Col. 
Clark  answered  in  the  affirmative.  Mr.  Morgan  added  that  data  on  fre- 
quencies and  unit  hydrographs  have  been  tabulated  and  those  who  have 
genuine  use  for  it  would  be  furnished  copies  of  this  tabulation  upon 
request. 

Col.  Clark  discussed  the  dissemination  of  reports  on  technical 
studies  and  proposed  that  they  be  made  available  on  a "need- to-know" 
basis.  It  was  the  sense  of  the  meeting  that  this  was  the  only  prac- 
ticable procedure  to  be  followed. 


11.  STATUS  REPORT  - DEPARTMENT  OF  AGRICULTURE  STUDIES 

Mr.  Larson  made  a report  on  the.  status  of  the  work  being  done  by 
the  Department  of  Agriculture.  He  said  that,  with  respect  to  Public 
Law  No.  566,  his  Department  is  not  interested  merely  in  reservoirs  for 
the  protection  of  damage  centers  but  also  in  reservoirs  for  water 
supply.  He  stated  that  the  Soil  Conservation  Service  is  trying  to 
locate  all  the  reservoir  sites  in  the  basin,  working  closely  with  the 
Corps  of  Engineers.  The  work  of  the  Soil  Conservation  Service  is 
keeping  up  with  the  schedule  set  forth  in  the  Data  Book,  Exhibit  2-46. 

Mr.  Larson  said  that  the  Department  of  Agriculture  had  made  a 
study  and  inventory  of  the  land  and  cover  resources  in  the  basin  and 
is  making  a study  of  conservation  needs.  The  Department  of  Agriculture 
has  also  started  work  on  projections  of  changes  in  land  use.  Existing 
farm  operations,  management,  rural  use  of  water,  etc.  are  all  being 
studied  and  the  trends  evaluated.  He  stated  that  from  the  U.  S.  Geo- 
logical Survey  quadrangles,  325  dam  sitss  have  been  located;  that  their 


22 


data  had  been  compared  with  corresponding  field  data  to  determine 
the  practicability  of  particular  sites  He  said  that  in  addition 
to  the  325  sites  located  by  his  Department,  other  agencies  had  sug- 
gested 40  others.  He  hoped  that  all  would  be  examined  by  15  Septem- 
ber 1957,  Mr,  Larson  observed  that  the  Corps  of  Engineers  made  a map 
showing  40  sub-watersheds  These  will  be  studied  and  covered  by  a 
report  which  will  describe  the  particular  problem  on  each  sub-water- 
shed;  e„g  water  supply,  pollution  or  flood  control.  He  said  person- 
nel of  his  staff  plan  to  spend  the  week  of  30  September  with  personnel 
of  the  Corps  of  Engineers  working  out  hydrology  problems  and  coordin- 
ating hydrologic  techniques  Mr,  Larson  stated  the  Forest  Service 
has  determined  the  hydrologic  condition  of  the  forest  lands,  making 
on-site  measurements  and  comparisons  of  forest  areas. 

During  the  question  period  following  his  status  report,  Mr 
Larson  discussed  the  capacity  of  reservoirs  and  locations  of  the  dam 
sites  under  considers tion,  the  number  to  be  evaluated  and  the  methods 
to  be  used.  He  said  they  were  principally  flood  control  structures. 
Col,  Clark  suggested  additional  work  groups  Mr.  Larson  appeared  to 
agree,  and  said  that  the  eventual  decisions  respecting  different  sites 
might  vary  considerably  according  to  the  needs,  Mr  Ackrcyd  suggested 
there  might  be  interference  with  hLghway  locations  and  advised  those 
concerned  to  consult  state  highway  departments  about  dam  locations, 

Mr.  Martin  asked  whether  the  Department  of  Agriculture  works  with 
pollution  control  people  or  INCODEL  on  evaluating  effects  cf  upstream 
reservoirs  on  low  flows,  Mr,  Larson  answered  that  nothing  had  been 
done  on  this  as  yet  but  that  it  was  not  being  overlooked.  Col  Clark 
suggested  a report  on  hydrology  for,  and  a statement  on  the  procedure 
for  investigating,  the  upstream  auxiliary  reservoirs  be  presented  at 
the  next  meeting.  Mr,  Larson  agreed  and  stated  that  the  outline  for 
the  procedure  has  teen  developed,  but  that  the  outline  for  the  report 
on  the  investigations  by  tbe  Joint  Work  Group  needs  to  be  amended  by 
the  inclusion  of  a summary  on  the  investigations  in  the  sub-watersheds. 


12.  STATUS  REFORT  - DEPARTMENT  OF  COMMERCE  - WEATHER  BUREAU 

Mr.  Ackroyd  introduced  Mr . T J.  Nordenson  of  the  U,  S Weather 
Bureau  who  gave  a resume  of  tbe  status  of  the.  Bureau’s  work  with  re- 
spect to  the  Delaware  survey,  He  discussed  average  annual  isohyetal 
maps  and  stated  that  tabulation  of  basic  data  has  been  completed  and 
average  annual  precipitation  for  the  years  1921  to  1950  computed  fcr 
300  stations  He  said  progress  is  being  made  in  correlating  average 
annual  precipitation  with  selected  topographic  and  me tecrolcgi r.o  1 par- 
ameters for  the  Upper  .Delaware  River  basin.  It  is  anticipated  that  a 
preliminary  free  water  evaporation  map  for  the  basin  will  be  available 
In  about  a month. 
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13.  STATUS  REPORT  - DEPARTMENT  OF  COMMERCE  - OFFICE  OF  AREA  DEVELOPMENT 

Mr.  Ackroyd  introduced  Mr.  J.  Slayten  Jenner  of  the  Office  of 
Area  Development  of  the  Department  of  Commerce.  He  defined  potential 
target  areas  for  nuclear  attack  as  follows: 

a.  Concentrations  of  population  in  given  area  - 200,000 
or  more,  by  day  or  by  night,  within  a four-mile  diameter  circle. 

b.  Concentrations  of  industry  - 16,000  or  more  workers 
within  a four-mile  diameter  circle. 

c.  Key  military  and  industrial  installations. 

Mr.  Jenner  staced  that  potential  target  areas  a and  b can  be  deter- 
mined from  present  population  and  manufacturing  statistics,  but  that  due 
to  frequent  situation  changes  it  is  difficult  to  give  exact  figures; 
therefor,  the  best  they  can  do,  if  situations  do  not  change,  is  to  pro- 
ject to  June  1958  to  determine  these  target  areas  and  potential  damage 
sites  and  to  use  them. 

Mr.  Jenner  stated  that  the  Coast  and  Geodetic  Survey  will  not  be 
an  expense  to  the  Delaware  survey  if  they  can  do  the  check  on  triangu- 
lation controls  over  a period  of  1-1/2  to  2 years.  If,  on  the  other 
hand,  a crash  program  must  be  undertaken  it  will  cost  in  the  neighbor- 
hood of  $190,000.  In  answer  to  a question  by  Mr.  Martin,  Mr,  Jenner 

stated  that  road  plans  for  the  most  part  are  available  only  from  state 
highway  departments.  However,  the  Department  of  Commerce  has  plans  and 

locations  for  certain  interstate  highways  and  can  furnish  such  data  where 

it  is  not  classified. 


14.  STATUS  REPORT  - FEDERAL  POWER  COMMISSION  STUDIES 

Mr.  Spellman  reported  that  his  organ! cation  is  making  progress  in 
its  studies  but  that  necessary  refinements  are  dependent  upon  a compila- 
tion of  population  and  industrial  projections  by  the  Office  of  Business 
Economics.  He  introduced  Mr.  L E.  Noil  who  stated  that  the  New  York 
Office  of  the  Federal  Power  Commission  is  preparing  estimates  cf  future 
power  requirements  in  the  area.  He  said  that  estimates  of  future  elec- 
tric loads  are  limited  generally  to  periods  extending  not  beyond  1980, 
Evaluations  fcr  mere  distant  times  are  difficult  and  also  unnecessary 
for  most  utility  planning,  but  in  view  of  the  present  survey  needs,  he  said 
his  office  agrees  to  extend  the  estimates  to  the  year  2010  with  the  under- 
standing that  all  realize  the  limitations  of  such  projections. 
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Mr,  Woll  said  that  in  the  Delaware  basin  survey  area,  the  power 
requirements  in  1955  amounted  to  approximately  47  billion  kwh  with  a 
peak  demand  of  9,8  million  kw.  He  stated  the  utilities  of  the  area  had, 
at  the  end  of  1955,  a total  installed  capacity  of  10,6  million  kw  with 
nearly  96-5  percent  of  it  in  steam-electric  plants.  Estimates  of 
future  requirements  indicate  a 7.5  fold  increase  by  2010,  He  cautioned 
that  these  estimates  are  preliminary  and  subject  to  revision  by  the 
results  of  the  economic  base  study  being  prepared  for  this  survey  by 
the  Department  of  Commerce. 

Dr.  Kaplovsky  asked  whether  this  increase  is  due  to  increase  in 
population  or  industry  and  the  answer  was  "neither”,  since  it  is  con- 
sidered as  a power  projection  only.  Col.  Clark  stated  that  when  the 
Office  of  Business  Economics  and  the  Federal  Power  Commission's  pro- 
jections are  completed,  their  findioss  will  be  available, 

15.  STATUS  REPORT  - PUBLIC  HEALTH  SERVICE  STUDIES 

Mr.  Martin  stated  that  his  organization  has  completed  the  prelim- 
inary report  on  studies  conducted  to  date.  This  report  will  be  issued 
to  the  Work  Groups  on  Water  Supply  and  Water  Pollution  Control,  Their 
studies  have  included: 

a.  Determination  of  municipal  water  use  in  the  Delaware 
River  basin  and  the  Delaware  River  service  area, 

b.  Determination  of  present  industrial  water  use  in  the 
Delaware  River  basin  only. 

c.  Review  and  analysis  of  the  existing  data  on  the  water 
quality  of  surface  waters  in  the  Delaware  River  basin, 

d.  Development  of  a bibliography  of  source  materials  re- 
lating to  the  preceding  items  available  at  the  Public  Health  Service 
Regional  Office, 

e.  Study  and  evaluation  of  the  insects  of  public  health 
importance  in  the  Delaware  River  basin. 

Mr.  Martin  stated  that  the  municipal  use  includes  all  water  sup- 
plied by  the  community  water  systems.  Inventories  have  been  made 
of  communities  of  10.000  population  or  over  and  samplings  of  those  be- 
tween 5,000  and  10,000  population.  Special  reports  exist  on  the  water 
supply  of  the  cities  of  Philadelphia  and  New  York  since  these  two 
municipalities  represent  757.  of  the  Delaware  River  basin  municipal 
water  use.  He  was  of  the  opinion  that  substantially  complete  data 
are  now  available. 
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Mr.  Martin  stated  that  analysis  indicates  a danger  inherent  in 
using  average  per  capita  usage  figures  for  projecting  water  needs  for 
large  or  dissimilar  areas.  In  regard  to  field  survey  work,  Mr.  Martin 
stated  that  considerable  data  cn  water  quality  for  the  area  below 
Trenton  are  available,  but  in  respect  to  industrial  use,  the  base  data 
were  analyzed  for:  (1)  geographical  distribution  of  industrial  water 
use  by  both  county  and  state;  (2)  distribution  of  water  use  by  type  of 
industry;  (3)  variations  within  given  industrial  types;  and  (4)  pro- 
portion of  use  for  various  industrial  purposes.  He  said  a comparison 
was  made  of  total  industrial  uses  with  municipal  use  on  basin-wide  and 
state-wide  basis. 

Mr.  Martin  further  stated  that  in  the  water  quality  studies  to 
date,  consideration  of  the  natural  characteristics  of  the  river  has 
been  confined  to  a study  of  tne  flew  regimen.  The  effects  of  any  mod- 
ification of  the  existing  stream  flews  by  future  projects  will  be 
evaluated  on  the  basis  of  the  results  of  the  analyses  made  in  this 
study. 


Mr.  Martin  said  a separate  report  cn  insects  of  probable  health 
importance  has  been  prepared.  The  malaria  mosquito  (anopheles  quadri- 
maculatis),  deer  fly  and  biting  gnat  were  considered.  He  said  the 
lower  Delaware  basin  is  noted  for  its  mosquito  problem.  In  a subse- 
quent discussion  it  was  brought  out  that  on  the  whole  the  insect 
problem  in  the  basin  is  not  serious. 

In  regard  to  field  survey  work,  Mr.  Martin  said  considerable  data 
on  water  quality  are  available  for  the  Delaware  below  Trenton  but  that 
few  data  exist  for  the  portion  between  Port  Jervis  and  Trenton.  This 
is  the  locality  cf  Tocks  Island  and  Wallpack  Bend.  Above  Port  Jervis, 
the  New  York  City  Board  of  Water  Supply  has  furnished  data  which  appear 
to  be  sufficient  for  studies  cf  this  portion  of  the  river. 

The  speaker  stated  a field  survey  is  in  progress  for  the  region 
between  Port  Jervis  and  Trenton.  Twenty- two  sampling  stations  have  been 
established,  four  of  which  are  on  tributaries.  Four  types  of  surveys 
are  being  conducted  which  were  described  in  some  detail  by  Mr.  Martin 
but  which,  for  reasons  of  space,  are  not  reproduced  in  these  minutes. 

Mr,  Martin  described  these  types  and  named  the  directing  personnel.  He 
thanked  the  City  of  Easton,  Bethlehem  Steel  Company,  the  States  of  Penn- 
sylvania and  New  Jersey,  and  other  federal  authorities  for  their  co- 
operation with  the  Public  Health  Setvice.  He  stated  that  the  work  in 
FY-58  will  be  less  comprehensive  then  in  the  past  year  because  of  the 
cutback  in  funds. 

He  said  revised  water  use  reports  will  be  submitted  to  the  Corps 
of  Engineers  and  with  the  projections  of  municipal  and  Industrial  growth, 
the  evaluation  of  future  water  use  will  be  possible.  After  that,  he 
said,  it  will  be  practicable  to  evaluate:  (1)  maximum  pollution  loads 
allowable;  (2)  effects  of  proposed  developments  on  water  quality;  and 
(3)  the  required  degree  and  types  of  water  treatment. 
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He  paid  tribute  to  the  inspiring  leadership  of  Col.  John  C.  H. 

Lee,  Jr.  and  wished  to  acknowledge  publicly  his  contribution  in  getting 
the  work  started  on  the  Delaware  basin  survey. 


16.  STATUS  REPORT  - U.  S.  GEOLOGICAL  SURVEY  STUDIES 

Mr.  Stevens  introduced  Mr,  George  E.  Ferguson  of  the  U.S.  Geological 
Survey  who  described  three  kinds  of  activity  in  his  organization, 

a.  Coordination  of  water  resources  investigations  and  locat- 
ing hydrologic  information  required  therefor. 

b.  The  work  requested  by  the  Corps  of  Engineers  over  a year 
ago,  for  a $75,000  definitive  survey  of  certain  basic  hydrologic  in- 
formation in  respect  to  what  has  been  happening, 

c„  The  current  work  of  the  U.  S.  Geological  Survey  defining 
for  the  first  time  the  present  basin-wide  general  hydrology 

Mr.  Ferguson  discussed  the  ground  water  potential  in  the  rural  areas 
in  Pennsylvania  and  New  York  and  to  a certain  extent  in  other  states.  He 
indicated  that  there  is  duplication  in  certain  Data  Book  outlines.  He 
believes  that  there  is  a need  to  find  out  where  we  are  program-wise  and 
where  more  work  is  needed,  and  that  efforts  should  be  concentrated  in 
the  next  several  years  to  bring  out  the  true  picture  of  the  hydrology 
of  the  basin. 


17.  STATUS  REPORT  - NATIONAL  PARK  SERVICE  STUDIES 

Mr.  Stevens  introduced  Mr.  George  H.  Thompson  who  made  a report  on 
the  progress  on  recreational  studies  of  the  National  Park  Service.  The 
studies  include  recreational  resources  of  the  Delaware  basin,  the  New 
Jersey  seacoast  and  Delaware  Bay.  Mr.  Thompson  stated  that  meetings  were 
held  with  each  State  Coordinator  and  the  procedure  for  the  studies  agreed 
upon.  The  accomplishments  to  date  are  as  follows: 

a.  An  inventory  of  existing  public  non-urban  recreational 
areas.  The  tabulation  of  this  information  is  957.  complete. 

b.  Field  studies  of  existing  public  recreation  areas  have 
been  completed. 

c.  Field  studies  of  existing  private  and  commercial  areas 
have  been  initiated, 

d.  An  inventory  of  existing  water  areas  has  been  started 
with  a view  to  locating  any  that  appear  available  for  public  recreation. 
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e.  The  inventory  of  potential  recreation  areas  which 
have  been  proposed  for  preservation  and  park  development  has  been 
begun, 

f.  Preliminary  field  reconnaissance  surveys  of  the 
physical  characteristics  of  the  basin  have  been  completed. 

g.  A draft  of  general  background  material  pertaining 
to  the  basin  is  almost  completed. 

h.  Questionnaires  have  been  designed  and  procedures 
established  for  the  conduct  of  a survey  to  determine  the  recrea- 
tional desires  of  the  people  of  the  basin. 

i.  Conferences  have  been  held  with  the  city  historians 
in  New  York  and  Pennsylvania;  with  the  historical  societies  in 
each  basin  state  and  other  state  offices  and  individuals. 

j.  An  inventory  of  historical  sites  within  the  basin  is 
approximately  50%  complete  and  inspection  of  historical  areas  is 
being  conducted. 

k.  Brief  statement  of  historical  background  for  each 
basin  state  has  been  prepared. 

l.  State  archeologists  were  consulted  and  a review  of  the 
available  information  covering  archeological  sites  within  the  proposed 
Tocks  Island  water  control  project  was  made. 

18.  STATUS  REPORT  - FISH  & WILDLIFE  SERVICE  STUDIES 

Mr,  Stevens  introduced  Mr.  Russell  T.  Norris  who  described  the 
studies  of  the  Fish  & Wildlife  Service  in  the  several  states  and 
praised  the  assistance  given  by  the  state  organizations.  He  divided 
the  Delaware  basin  into  three  areas.  The  most  northerly,  the  Pocono- 
Catskill  Highlands  which  he  characterized  as  (a)  sparsely  settled; 

(b)  mostly  wooded;  (c)  abounding  in  bodies  of  water  and  fishing  areas; 
and  (d)  being  near  cities. 

Mr.  Norris  said  that  the  Highlands  area  has  become  extremely 
popular  as  a recreational  retreat  because  of  its  excellent  fishing 
facilities.  He  described  the  variety  of  game  fish  abounding  in  the 
natural  waters  and  the  tremendous  amount  of  "fishing  pressure"  imposed 
upon  the  waters  of  this  vacationland.  Because  of  this  pressure,  the 
New  York,  New  Jersey,  Pennsylvania  and  Federal  fish  and  wildlife 
agencies  have  stocked  the  area  each  year  with  tons  of  fish  - mostly 
trout  of  legal  size. 
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Mr.  Norris  described  the  resort  faci’ities  of  the  area  and  the 
private  ponds  used  chiefly  for  boating  and  fishing.  Although  too 
small  to  be  included  on  maps  and  tables,  these  small  bodies  of  water 
are  very  important  to  the  resort  business  Mr.  Norris  stated.  He  as- 
serted that  the  major  industry  of  this  whole  area  for  the  foreseeable 
future  will  continue  to  be  recreation.  Therefor,  he  stated,  the  econ- 
omic importance  of  the  area's  fishery  resource,  both  locally  and  to  the 
states,  can  hardly  be  overemphasized, 

Mr.  Norris  next  described  the  Piedmont  Plateau  which  occupies 
that  part  of  the  basin  below  the  Blue  and  Kittatinny  Mountains  and 
the  Musconetcong  River,  and  above  the  fall  line  through  Trenton  and 
northern  Delaware.  Here,  he  said,  the  forests  are  smaller,  the  pop- 
ulation greater,  and  the  lakes,  ponds  and  reservoirs  fewer.  The 
streams  are  less  turbulent,  due  to  less  rugged  terrain,  but  are  much 
more  polluted.  Mr.  Norris  stated  that  over  280  streams  have  been 
classified.  Trout  fishing  is  of  considerable  importance  and  is  arti- 
ficially assisted  by  hatchery  fish.  Other  species  are  much  sought  in 
this  section. 

Mr.  Norris  described  the  Lehigh  and  Schuykill  Rivers  as  the 
principal  tributaries  in  this  region.  He  stated  that  the  Schuylkill, 
through  a costly  cleanup  is  now  recovering  in  areas  formerly  considered 
aquatic  deserts.  He  cited  this  as  an  example  of  how  additional  land 
and  waters  may  be  restored  for  recreational  use  by  a cleanup  of  polluted 
wa  ters . 

He  discussed  the  Coastal  Plain  and  mentioned  its  complicated 
fishery  situation.  He  noted  that  below  Trenton,  pickerel  fishing  is 
very  popular;  and  below  Camden  on  the  New  Jersey  side,  much  carp  fish- 
ing is  done.  He  said  that  in  the  lakes  and  ponds  large  mouth  bass  are 
popular. 

Mr.  Norris  named  many  varieties  of  fish  taken  from  the  Coastal 
Plain  section  of  the  basin.  He  also  discussed  sport  and  commercial 
fishing  in  Delaware  Bay  and  the  lower  regions  of  the  river,  naming  the 
varieties  of  both  finfish  and  shellfish. 

Lastly  he  discussed  water  pollution,  noting  that  many  fish  are 
killed  and  that  spawning  of  important  species  is  drastically  curtailed 
by  the  pollution  of  the  Delaware  and  its  tributaries.  He  felt  that 
elimination  of  pollution  would  lead  to  a decided  increase  in  the  fishery 
resources  of  the  basin  without  the  addition  of  any  new  water.  He  stated 
that  work  on  water  fowl  and  aquatic  fur  animal  resources  inventories  is 
progressing  in  all  four  states  of  the  basin. 

In  answer  to  questions,  Mr.  Norris  said  he  has  no  figure  or,  the 
worth,  as  a fishery,  of  a mile  of  stream  in  the  Coastal  Plain;  that 
streams  are  classed  with  reference  to  their  usefulness  to  fishermen  and 
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their  suitability  as  fisheries;  that  the  states  decide  what  water  is 
polluted.  After  discussion,  Col.  Clark  suggested  that  a sub- commit  tee 
work  on  pollution  definition  and  control  problems,  with  the  possibil- 
ity of  a report  at  the  next  Coordinating  Committee  meeting. 

Mr.  Norris  stated  he  has  a tabulation  showing  loss  of  streams 
from  public  to  private  fishing;  that  the  Chesapeake  Bay  Institute  is 
making  a study  of  shellfish  in  the  Delaware  basin  and  that  the  states 
are  studying  oyster  problems.  He  said  his  surveys  will  make  an  impar- 
tial evaluation  of  all  the  Information  available. 


19.  REPORTS  BY  THE  STATES 

Mr.  Chavooshian  had  nothing  to  report  on  behalf  of  New  Jersey. 

For  Pennsylvania,  Secretary  Goddard  spoke  of  new  dams  and  sub- 
stantial new  construction  in  recreational  fields.  He  presented  an 
illustrated  brochure  showing  new  Pennsylvania  State  Parks.  He  stated 
that  his  department  is  making  property  surveys  and  is  about  to  run 
contour  lines  at  elevations  420  and  430  above  the  Wallpack  Bend  dam 
site.  He  also  observed  that  Pennsylvania  had  passed  an  act  to  permit 
the  State  to  participate  with  New  Jersey  and  the  Federal  government 
in  building  a dam  at  a location  other  than  Wallpack  Bend  which  had 
been  the  only  site  s'-  ified  in  the  previous  legislation. 

Dr.  J.  A.  Kaplovsky,  on  behalf  of  the  State  of  Delaware,  announced 
that  the  Delaware  Coordinating  Committee  had  been  organized  and  an 
"assignment  outline"  prepared  which  covers  the  problems  posed  in  the 
Corps  of  Engineers  Data  Book  insofar  as  they  are  applicable  to  the 
State  of  Delaware.  Over  one  hundred  problems  are  listed  in  the  out- 
line. He  stated  that  Delaware's  report  will  be  based  upon  many  co- 
operative reports  and  will  represent:  the  "sense  of  the  group". 

Dr.  Kaplovsky  expressed  grave  concern  regarding  water  availability 
because  of  the  patterns  of  growth  indicated  in  the  lower  Delaware  basin. 
He  reiterated  the  vital  interest  of  3ouchern  New  Jersey  and  Delaware 
in  the  river  and  the  activities  within  the  reaches  of  the  river  and 
its  tributaries  beyond  tidal  range. 

Mr.  Vopeiak,  as  observer  for  the  State  of  New  York,  had  no  report. 


20.  REPORTS  BY  THE  CITIES 

Mr.  Arnold,  on  behalf  of  Philadelphia,  expressed  a deep  interest 
in  the  studies  of  future  domestic  water  requirements,  and  also  in  the 
pollution  studies  because  of  the  problems  in  the  Philadelphia  filter 
stations.  He  promised  every  cooperation  from  the  city  authorities. 
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Mr.  Terenzio,  on  behalf  of  New  York  City,  reviewed  the  history 
of  the  Board  of  Water  Supply  activities  in  the  upper  basin.  He 
stated  two  reservoirs  had  been  completed  and  are  in  use,  and  a third 
one  is  under  construction.  The  City  of  New  York  has  been  in  a posi- 
tion to  bring  relief  from  the  low  flow  in  the  Delaware,  caused  by 
the  present  drought,  through  releases  from  the  City's  reservoirs.  He 
said  the  Corps  of  Engineers  had  frequently  consulted  his  organization 
with  respect  to  the  availability  of  data  on  the  upper  basin  and  that 
there  had  been  cooperation  on  both  sides.  He  expressed  the  City's 
wish  to  be  of  service  in  the  future,  particularly  because  of  the  large 
fund  of  experience  the  Board  of  Water  Supply  has  had,  Mr.  Goddard 
noted  that  on  9 August,  two- thirds  of  the  Delaware's  flow  at  Montague 
came  from  one-tenth  of  the  watershed.  Much  of  this  he  attributed  to 
the  New  York  City  reservoir  releases, 

21.  REPORT  - OFFICE  OF  BUSINESS  ECONOMICS 

Mr.  Graham,  on  behalf  of  the  Office  of  Business  Economics, 
stated  that  the  national  projections  had  been  completed  and  that 
work  on  the  regional  projections  was  underway.  He  expected  to  have 
complete  figures  for  the  nation  and  the  sub-areas  of  the  basin  by  the 
end  of  September  1957  and  to  make  the  preliminary  figures  available 
to  those  who  need  them.  Mr.  Graham  gave  an  explanation  of  the  term 
"personal  income".  Col.  Clark  suggested  that  the  preliminary  figures 
by  the  Office  of  Business  Economics  be  an  item  in  the  agenda  for  the 
next  meeting. 


22.  COMMENT  - DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE 

Mr.  Walter  M.  Phillips,  Executive  Secretary,  informed  the  Committee 
that  Delaware  River  Basin  Research  Inc,  had  entered  into  a contract 
with  Syracuse  University  to  make  a study  with  funds  provided  by  the  Ford 
Foundation  in  the  amount  of  $131,000.  He  outlined  the  following  four 
steps  in  that  study: 

a.  The  kind  of  organiza  :ion  that  is  needed  for  the  proper 
development  of  the  Delaware  River  basin. 

b„  The  kind  of  financing  necessary  to  carry  it  out. 

c.  The  local  implementation  plan, 

> 

d.  The  other  types  of  implementation  necessary  to  put  the  plan 

across . 
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He  stated  that  his  Committee  had  decided  to  focus  attention  on 
materials  being  furnished  by  participating  agencies  in  order  to  en- 
courage comprehensive  treatement,  to  keep,  abreast  of  the  nature  of 
the  studies  being  made  and  to  assure  the  Committee  that  all  pertin- 
ent fields  are  being  covered  adequately . He  stated  the  Research  Corp- 
oration may  consider  additional  research  to  supplement  the  survey 
effort. 


23.  COMMENT  - INTERSTATE  COMMISSION  ON  THE  DELAWARE  RIVER  BASIN 

Mr.  Francis  A.  Pitkin,  Chairman  of  INCODEL,  remarked  that  his 
Commission  is  greatly  impressed  by  the  magnitude  of  the  tasks  still 
to  be  done  to  complete  the  survey.  For  himself,  as  a single  member 
of  INCODEL,  he  hoped  serious  consideration  would  be  given  to  the 
possibility  of  completing  an  interim  report  cn  one  reservoir  ahead  of 
the  presently  planned  schedule  for  a report  on  the  entire  survey. 

Col.  Clark  premised  that  consideration  would  be  given  to  this  suggest- 
ion. Mr.  Pitkin  invited  all  present  to  attend  the  annual  meeting  of 
INCODEL  at  Pocono  Manor,  Pa.  in  September. 

24.  REPORT  ON  WATER  AVAILABILITY 

Mr.  Morgan,  on  behalf  of  the  Corps  of  Engineers,  presented  a 
report  on  water  availability  which  is  attached  to  these  minutes  as 
Appendix  G. 

In  answer  to  questions,  Mr.  Morgan  pointed  out  that  the  critical 
low  flow  period  was  between  1930-1934  and  that  the  data  in  this  study 
does  not  include  the  1955  high  flows.  He  further  stated  that  the  sites 
for  this  analysis  were  picked  on  the  basis  of  their  practicability; 
that  the  study  has  not  been  completely  detailed  but  that  the  report 
will  probably  indicate  some  kind  of  a p-ogram  development  time-wise 
for  the  accumulation  of  storage  in  the  oasin.  These  requirements  do 
not  as  yet  consider  the  effects  of  the  upstream  auxiliary  reservoirs 
that  are  being  studied.  He  noted  that:  the  best  place  in  the  basin  for 
water  storage  is  the  area  between  Fisls Eddy  and  Port  Jervis;  that  the 
area  above  FishsEddy  contributes  307.  of  the  flow  and  requires  397.  of 
the  storage;  that  no  drought  frequenc.es  have  been  assigned  to  any  of 
the  points  in  this  study;  and  that  figures  on  acreages  to  be  inundated 
are  available  but  have  not  been  total  .ed. 


25.  REPORT  ON  UNIT  HYDROGRAFHS 

Mr.  Marshall  R.  lakisch  of  the  Corps  of  Engineers  made  a report 
on  unit  hydrographs,  a copy  of  which  is  attached  to  these  minutes  as 


In  answer  to  questions  raised  by  Mr.  Shankl in,  Mr.  lakisch 
stated  that  the  published  unit  hydrographs  are  the  average  unit 
hydrographs  as  determined  from  three  to  five  or  six  storms;  that 
the  unit  hydrographs  have  been  checked  to  make  sure  that  they 
would  reproduce  the  individual  runoff  hydrographs  from  which  they 
were  derived;  and  that  the  generation  period  would  be  different 
in  every  storm  and  is,  in  effect,  the  time  of  duration  of  rainfall 
excess . 

Mr.  Larson  stated  that,  in  his  opinion,  the  various  agencies 
were  not  approaching  the  problem  from  the  same  direction;  the  Forest 
Service  has  gone  out  in  wooded  areas  to  determine  its  findings  rela- 
tive to  characteristics  affecting  run-off;  the  Soil  Conservation 
Service  has  compiled  soil  surveys  and  soil  cover  characteristics; 
the  Valley  Report  Group  plans  to  relate  the  unit  hydrographs  to  basin 
characteristics  and  complete  such  studies  within  the  next  month.  The 
U.  S.  Geological  Survey  has  recently  requested  copies  of  the  Soil 
Conservation  Service's  soil  surveys,  Mr,  Larson  stated  that  correla- 
tion between  the  Corps  of  Engineers  and  the  Soil  Conservation  Service 
is  necessary  and  these  matters  would  be  taken  up  at  the  Hydrology 
Group  meeting  to  be  held  on  30  September.  Col,  Clark,  said  that 
there  was  a great  deal  of  integration  needed  by  all  agencies  before 
these  studies  could  be  completed. 

Mr,  Morgan  stated  that  basin  shape  factors  are  the  standard 
characteristics  used  by  the  geophysicists  in  relating  characteristics 
of  the  run-off  hydrographs  to  basins  and  all  agencies  are  using  these 
same  terms.  Mr  Larson  commented  that  the  Soil  Conservation  Service 
had  always  contended  that  soil  and  cover  have  an  influence  on  runoff, 
Mr.  Shanklin  remarked  that  studies  conducted  by  the  State  of  New  Jersey 
indicated  that  soil  characteristics  are  more  important  on  the  smaller 
watersheds  and  that  for  larger  watersheds,  the  basin  characteristics, 
such  as  shape  and  slope,  are  the  controlling  features.  Col.  Clark 
stated  that  the  Coordinating  Committee  was  responsible  for  the  various 
agencies  correlating  their  studies. 

26.  REPORT  ON  FLOW  FREQUENCIES 

Mr.  lakisch  also  presented  a discussion  on  the  flow  frequencies 
in  the  Delaware  River  basin,  a copy  of  which  is  attached  as  Appendix  I. 

Mr.  lakisch  said  that  annua!  peak  flows  were  used  to  determine 
Beard's  plotting  position  and  also  to  compute  a statistical  frequency 
curve  However,  peak  flews  from  hurricane- type  storms  were  computed 
analytically  on  a tri-annual  basis  and  converted  to  an  annual  series 
by  using  the  probability  formula.  Maps  of  hurricane  traces  prepared 
by  the  Office  of  Climatology,  U.  S.  Weather  Bureau,  were  used  in  study- 
ing the  general  paths  of  hurricanes  along  the  northeast  section  of  the 


Atlantic  coast.  Mr.  Terenzlo  wanted  to  know  if  there  is  any  tendency 
to  change  which  would  affect  the  curves  in  our  projections  fifty 
years  hence.  Col.  Clark  stated  that  our  work  has  not  progressed 
sufficiently  to  establish  any  definite  information.  However,  he 
stated  that  we  obtain  our  hurricane  data  from  the  Weather  Bureau 
and  before  we  are  finished  with  the  report,  the  Weather  Bureau  and 
other  agencies  will  come  up  with  the  answers. 


27.  REPORT  ON  GROUND  WATER  & SEDIMENTATION  STUDIES 

Mr.  F.  H.  Olmsted,  of  the  U,  S.  Geological  Survey,  presented 
a talk,  illustrated  with  slides,  on  ground  water  and  sedimentation 
studies  in  the  Delaware  River  basin.  A resume  of  this  talk  is  at- 
tached to  these  minutes  as  Appendix  J. 

Mr.  Larson  expressed  interest  in  sedimentation  volume.  He 
hoped  that  coordination  could  be  achieved  with  respect  to  informa- 
tion on  sedimentation  storage  in  small  reservoirs.  Mr.  Olmsted 
stated  that  estimates  would  have  to  be  made  for  such  reservoirs. 


28.  FEATURES  AND  OPERATION  OF  FISHWAYS 

Mr.  G.  B.  Talbot,  of  the  Bureau  of  Commercial  Fisheries, 
stationed  at  the  U.  S.  Fishery  Laboratory  in  Beaufort,  North  Caro- 
lina, gave  an  interesting  talk  on  factors  and  considerations  govern- 
ing the  necessary  features  and  operation  of  fishways.  The  report 
contained  much  more  detailed  information  than  can  be  reproduced 
within  the  scope  of  these  minutes.  It  was  illustrated  by  slides 
showing  examples  of  various  types  of  fishway  construction  in  differ- 
ent parts  of  the  United  States. 


29.  SUGGESTIONS  FOR  TOPICS  FOR  NEXT  MEETING 

Col.  Clark  requested  information  regarding  technical  papers  and 
their  usefulness  at  future  meetings . Mr.  Arnold  thought  they  were 
valuable  and  gave  the  members  an  opportunity  to  see  what  was  actually 
being  done,  Mr.  Goddard  agreed.  Hr.  Spellman  suggested  that  distri- 
bution prior  to  the  meeting  would  assist  the  members  in  formulating 
questions,  thus  speeding  up  the  meeting.  Col.  Clark  stated  he  felt 
the  Committee  agreed  that  a limited  number  of  technical  papers  would 
be  a good  thing;  that  they  give  the  members  a chance  to  see  some  of 
the  basic  problems  that  go  into  the  report  and  give  Committee  members 
a chance  to  meet  and  talk  to  some  of  the  people  who  are  doing  the  basic 
technical  work. 
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Col„  Ciark  stated  it  was  time  tc  have  a joint  report  from  the 
Soil  Conservation  Service  and  the  Corps  of  Engineers  relative  to 
upstream  auxiliary  reservoirs,  and  requested  that  one  be  prepared 
for  the  next  meeting. 

Col.  Ciark  stated  that  one  of  the  things  of  importance  in  basin 
planning  is  the  impact  of  state  laws  pertaining  to  water  resources 
policy  and,  in  view  of  this,  it  was  hrs  good  fortune  to  have  been  in- 
vited to  a meeting  at  Ann  Arbor,  Michigan,  in  September,  to  discuss 
water  policy  laws,  on  which  he  will  make  a report  to  the  Committee. 

He  expected  to  ask  each  of  the  states  of  the  basin  for  a report  on 
their  laws  bearing  on  water  resource  development.  He  further  stated 
that  the  problem  of  coordination  is  a pressing  one.  From  the  quantity 
of  material  being  covered,  he  saLd  it  appeared  as  though  it  will  grow 
to  a flood  very  shortly  and  that  the  Corps  of  Engineers  must  have  the 
help  of  everyone  connected  with  the  survey  for  effective  coordination. 

Mr.  Shanklin  suggested  flood  plain  zoning  and  flood  insurance 
as  subjects  for  the  next  meeting.  Col,  Clark  thought  the  states 
should  look  into  these  subjects  through  their  law-making  bodies. 

30.  PLANS  FOR  FUTURE  MEETINGS 

Col.  Clark  brought  up  the  matter  of  when  and  where  to  hold  the 
next  meeting.  He  expressed  the  hope  that  a suitable  place  in  Dela- 
ware could  be  agreed  upon,  and  that  late  October  or  early  November 
would  be  agreeable.  He  asked  permission  to  assume  the  responsibility 
of  choosing  the  next  time  and  place. 

Mr.  Martin  thought  the  Committee  should  meet  more  frequently. 

Col.  Clark  said  he  was  reluctant  to  agree  to  this  because  everyone 
was  busy  and  he  thought  sufficient  material  was  not  yet  available  for 
more  frequent  meetings;  that  when  the  Committee  next  met,  it  should  be 
in  a position  to  put  its  fingers  m the  spots  where  coordination  is 
most  needed.  Dr.  Kaplovsky  suggeste-  sub-committee  work  for  specific 
problems.  Col.  Clark  agreed  that  work  group  reports  would  be  helpful. 

Col.  Clark  stated  that  a greet  deal  of  progress  has  been  made 
at  this  meeting  and  he  adjourned  It  at  12:50  P.M.  on  16  August  1957. 


ALLEN  F.  CLARK,  JR,  (] 
Colonel,  Corps  of  Engineers 
Chairman 
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* MINUTES  OP  THE  THIRD  MEETING 
of  the 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  14-15  NOVEMBER  1957 
at 

WILMINGTON,  DELAWARE 


1.  OPENING  REMARKS.  The  Committee  was  convened  in  the  Nemours 
Auditorium,  Wilmington,  Delaware,  at  9:30  A.M.  on  14  November  1957, 
by  Col.  Allen  F.  Clark,  Jr.,  Chairman.  The  Chairman  acknowledged  the 
efforts  of  Brig.  Gen.  Norman  M.  Lack,  Ret.,  in  obtaining  the  auditor- 
ium for  the  meeting,  and  Mr.  Granville  M.  Read's  sponsorship  for  the 
meeting  to  be  held  there.  Ha  also  thanked  Mr.  B.  W.  Reese  and  his 
staff,  for  making  the  necessary  arrangements  in  the  auditorium  to 
facilitate  the  conducting  of  the  meeting. 

2.  INTRODUCTIONS,  a.  Colonel  Clark  informed  the  Committee  of 
his  transfer  to  the  west  coast  and  introduced  Colonel  William  F.  Powers, 
his  successor.  He  also  introduced  Mr.  E.  W.  Landenberger , representa- 
tive from  Office  of  the  Chief  of  Engineers,  and  Mr.  James  R.  Johnston, 
from  the  Division  Office,  North  Atlantic. 

b.  The  Chairman  than  introduced  the  members  of  the  Coordinat- 
ing Committee  and  expressed  his  regret  on  the.  passing  of  Major  Irving 
V.  A.  Huie.  He  advised  that  Mr.  Arthur  C.  Ford  has  been  appointed 
President  of  the  New  York  City  Board  of  Water  Supply  as  Major  Huie's 
successor.  Mr.  Ford  was  unable  to  be  present  at  the  opening  of  the 
meeting.  The  Chairman  also  introduced  Mr.  Alvin  C.  Watson  who  re- 
placed Mr.  Fred  H.  Larson  as  the  member  representing  the  Department 

of  Agriculture. 

c.  The  following  members  and  alternates  were  present: 

Mr.  Richard  Ackroyd,  for  Mr.  S.  L,  Taylor,  Dept,  of  Commerce 
Mr.  Samuel  S.  Baxter,  City  of  Philadelphia  (on  14th) 

Mr.  B.  Budd  Chavooshian,  for  Mr.  Joseph  E.  McLean,  State  of  New 

Jersey  (part  time) 

Col.  Allen  F.  Clark,  Jr.,  Chairman,  Dept,  of  the  Army  (on  14th) 

Mr.  Arthur  C.  Ford,  City  of  New  York  (part  time) 

Mr.  D.  R.  Gascoyne,  Dept,  of  the  Interior 

Mr.  Carl  B.  Harr,  for  Mr.  John  F.  Poy,  Dept  of  Labor 

Dr.  A.  Joel  Kaplovsky,  for  Mr,  Richard  A.  Haber,  State  of  Del  a-,  u • 

Mr.  Lester  M.  Klashman,  for  Mr.  Sylvan  C Martin,  Dept  os'  'i<  h 

Education  and  Welfare  (on  14th) 

Mr.  Sylvan  C.  Martin,  Dept,  of  Health,  Education  am: 

Mr.  Joseph  E.  McLean,  State  of  New  Jersey  (part  tf' 

Mr.  Bernard  D.  Murphy,  for  Mr.  Maurice  K Godda : ' 

Pennsyl  var.ia 

Col.  William  F.  Powers,  Chairman . D pt . ot  l 
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Mr.  John  H.  Spellman,  Federal  Power  Commission 

Mr.  Vincent  G.  Terenz-io,  far  Mr.  Arthur  C.  Ford,  City  of  New  York 

(part  time) 

Mr.  Alvin  C.  Watson,  Dept,  of  Agriculture 

d.  In  noting  the  absence  of  a representative  from  the  State 
of  New  York,  the  Chairman  explained  that  Mr.  Thorndike  Saville,  Member, 
was  out  of  the  country,  and  that  Mr  Ror.ald  B.  Peterson,  his  alternate, 
was  recovering  from  illness . 

3.  COMMENTS  ON  MINUTES  OF  PREVIOUS  MEETING,  a.  The  following 
changes  were  requested  in  the  minutes  of  the  2d  Meeting  which  was  held 
at  Bethlehem,  Pa.  on  15-16  August: 

(1)  Mr.  V.  G.  Terenzio  requested  that  a change  be  made  on 
Page  A,  item  6,  next  to  the  last  sentence  of  paragraph  3,  as  follows: 

"New  York  City  reservoirs  release  substantial  amounts  of  water  down- 
stream and  the  authorities  are  mindful  of  recreational  needs  and 
benefits;  however,  they  find  that  complaints  are  made  that  the  draw- 
down at  reservoirs  is  detrimental  to  recreational  use." 

(2)  Mr.  Richard  Ackrojl  revested  that  the  name  "Mr.Jenner" 
be  deleted  from  first  line  and  fifth  line  of  the  last  paragraph  of  Item 
13  on  Page  8,  and  "Mr.  Ackroyd"  substituted. 

(3)  Mr.  John  H Spellmar  requ-st-d  that  the  last  paragraph 
of  Item  14  on  Page  9 be  rephrased  to  brag  out  the  answer  to  the  question. 
Delete  "and  the  answer  was  'neither'  ard  add  "and  the  answer  was  that  the 
preliminary  estimates  were  developed  a;  a projection  of  the  trend  of  rates 
of  growth  since  estimates  oi  population  and  industrial  development  extend- 
ing to  the  year  2010  are  not  available" 

b.  The  minutes  w«te.  approve!,  s.-bject  to  the  above  cited  changes. 

4.  ADMINISTRATIVE  ANNOUNCEMENT.  T:,e  Chairman  requested  that  agencies 
which  are  furnished  copies  of  reports  fcr  review  exert  every  reasonable 
effort  to  submit  their  comment?  by  rt  ca:  e.  indicated  in  the  letter  of 
transmittal  in  order  that  their  comments  may  receive  consideration,  and 
completion  of  the  report  may  not  be  relayed. 

5.  PRINCIPLES  OF  ECONOMIC  APPRAISAL.  Lt.  Col.  Frank  A.  Gerig,  Jr. 
of  the.  District  Engineer's  staff,  presented  a paper  on  the  general 
principles  and  procedures  of  economic  appraisal  of  water  resources  de- 
velopment. It  was  pointed  out  that  tte  benefits  of  such  appraisal  can 
be  divided  into  tangible  benefits,  those  which  can  reasonably  be.  given 

a monetary  value,  and  intangible  benefits  which  can  be.  described  in 
appropriate  terms  and  may  influence  re commend at  ions  of  the  report. 
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After  a discussion  of  costs  included  in  project  analysis,  he  touched 
briefly  on  the  principles  and  past  practices  of  cost  allocation  to  the 
various  purposes  of  multiple-purpose  projects.  The  Separable  Costs- 
Remaining  Benefits  method  of  cost  allocation  was  described  and  a hypo- 
thetical example  was  presented  which  showed  application  of  this  method. 
It  was  specifically  pointed  out  that  values  expressed,  percentages  used, 
and  costs  allocated  to  the  various  purposes  were  hypothetical  only  and 
were  selected  to  illustrate  various  aspects  of  procedure.  The  paper 
presented  is  attached  as  Appendix  A to  these  minutes . 

6.  STATUS  REPORT  - CORPS  OF  ENGIN2 ERS . Mr.  Russell  Morgan, 

Chief  of  the  Valley  Report  Group  of  the  District  Engineer's  organiza- 
tion, reported  on  the  status  of  work  in  the  Philadelphia  District. 
Although  there  were  still  some  troublesome  vacancies  in  his  organiza- 
tion, his  hydrologic  staff  has  continued  work  on  all  the  studies  which 
it  has  had  under  way  for  the  past  1^  years.  The  basic  hydrologic  work, 
consisting  of  such  items  as  unit  hydrographs,  peak  flow  frequencies, 
flood  routing  procedures  and  diagrams  of  mass  flow,  have  just  about 
been  completed.  Also,  some  additional  work  has  been  done  on  the  water 
availability  studies,  which  were  reported  on  at  the  previous  neeting. 

In  this  additional  work,  more  detailed  consideration  was  given  to  the 
sub-watersheds . A study  of  low  flow  frequencies  has  been  started  and 
a drought  frequency  study  is  scheduled  for  completion  in  the  next  few 
months.  The  Group's  personnel  also  participated  in  the  Corps  of  Engin- 
eers-Soil  Conservation  Service  Joint  Work  Group's  week-long  session  to 
establish  hydrologic  criteria  for  fixing  storage,  spillway  and  outlet 
capacities  for  the  upstream  auxiliary  reservoirs.  The  planning  staff 
defined  detailed  flood  damage  curves  for  four  reaches  of  the  Delaware. 
This  type  of  work  is  being  continued  for  the  tributaries.  The  flood 
damage  curves  are  being  based  on  data  collected  after  the  occurrence 
of  hurricane  "Dianne"  in  August  1955.  The  design  staff  has  been  com- 
piling data  on  dam  sites  being  considered,  laying  out  projects  for 
these  sites  as  bases  for  cost  estimates,  and  making  field  investiga- 
tions for  the  upstream  auxiliary  reservoirs.  Work  on  quantity  and  cost 
estimates  is  in  progress..  On  7-8  November,  a workshop  conference  was 
held,  in  the  District  Engineer's  office,  on  the  subject  of  "Monetary 
Appraisals  of  the  Effects  of  Multi-Purpose  Projects  in  the  Delaware 
River  Basin."  There  were  33  persons  present  representing  11  different 
agencies  and  organizations  cooperating  in  the  studies.  The  following 
major  subjects  were  covered:  planning  procedures;  monetary  appraisals 

applicable  to  flood  flow  regulations;  monetary  appraisals  applicable 
to  low  flow  regulations;  and  monetary  appraisals  applicable  to  reser- 
voir pools.  Basically  the  conference  was  exploratory;  it  brought  out 
who  was  interested  in  which  appraisals  and  clarified  why  the  Corps 
must  obtain  and  use  monetary  values  in  the  report.  In  the  initial 
consideration  of  project  benefit  evaluations,  approximate  methods  of 
appraisals  will  be  applied.  Data  on  sites  to  be  studied  and  appraised 
initially  by  the  various  agencies  will  be  distributed  shortly  after 
the  first  of  next  January. 
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7.  STATUS  REPORT  - FEDERAL  POWER  COMMISSION.  Mr.  Spellman  in- 
troduced Messers  Frank  L.  Weaver,  Lazar  B.  Woll  and  Kenneth  W.  Ross, 
key  members  of  the  Commission's  staff.  He  then  brought  up  to  date 
his  report  made  at  the  previous  meeting,  on  the  status  of  action,  by 
the  Commission,  on  the  request  of  the  Delaware  River  Development  Corp- 
oration to  withdraw  its  application  for  a preliminary  permit  for  a 
power  project  at  Tocks  Island.  In  accordance  with  the  recommendation 
of  its  staff,  the  Commission  had  informed  the  applicant  on  15  August 
1957  that  the  request  for  withdrawal  has  been  granted  without  preju- 
dice and  that  the  applicant  would  be  permitted  to  apply  at  any  time  in 
the  future.  With  respect  to  the  comprehensive  survey,  the  Commission 
has  continued  development  of  the  basic  data  required  to  estimate  the 
future  power  requirements  of  the  selected  market  area.  Mr.  Spellman 
and  Mr.  Weaver  had  attended  a meeting  of  the  Delaware  River  Basin  Advis- 
ory Committee  at  which  there  were  discussions  of  the  power  aspects  of 
the  comprehensive  survey,  the  undeveloped  water  power  surveys  which 
have  been  published  by  the  Commission,  and  various  other  matters  per- 
taining to  power  and  water  storage.  How  much  power  may  be  developed 

in  the  plan  that  will  come  out  of  the  survey  is  not  yet  known,  but 
the  Commission  is  giving  attention  to  attempts  to  develop  power  in 
such  a way  that  it  would  be  compatible  with  other  water  uses.  Power 
values  are  being  developed  for  the  us?  of  the  Corps  of  Engineers  in 
its  economic  evaluation  of  projects.  The  Commission  is  also  continu- 
ing its  interest  in  the  idea  of  pumped  storage. 

8.  STATUS  REPORT  - DEPARTMENT  OP  AGRICULTURE.  Mr.  Alvin  C.  Watson 
reported  on  the  status  of  the  work  b - Lng  performed  by  the  agencies  of 
the  Department  of  Agriculture.  Work  is  in  progress  on  the  manuscript 
covering  agriculture  in  the  D-lawar?  basin  Certain  parts  of  the  manu- 
script are  nearing  completion  and  are  expected  to  be  ready  for  submis- 
sion to  the  Corps  in  about  6 to  8 weeks  The  study  of  land  use  and 
cover  conditions  is  complete  and  the  results  are  being  summarized.  The 
studies  of  irrigation  and  domestic  water  uses  have,  been  completed,  but 
the  manuscript  has  not  been  started.  The  SCS  representatives  on  the 
Corps  of  Engineers-SCS  Joint  Work  Group  are  continuing  their  studies 

of  the  upstream  auxiliary  reservoirs.  Studies  are  being  made  of  sample 
sites  in  sample  sub -watersheds. , and.  the  results  will  be  projected  to 
other  sites.  Such  a procedure  requires  careful  selection  of  sample 
sub-watersheds,  consideration  of  type  and  quality  of  run-off  data,  and 
type  and  quality  of  rainfall  data.  The  work  group  has  identified  338 
sites  and  examined  them  in  the  field  Serious  obstacles  to  construc- 
tion have  been  noted. 

9.  STATUS  REPORT  - C . CF  E -SCS  JOINT  WORK  GROUP,  a.  Mr.  John 
Tinivell  of  the  Soil  Conservation  Service  was  called  upon  by  the  Chair- 
man to  make  a report  on  the  status  of  the  studies  on  upstream  auxiliary 
reservoirs  by  the  Joint  Work  Group  con  posed  of  representatives  of  the 
Corps  of  Engineers  and  the  Soil  Conservation  Service.  Mr.  Tinivell's 
report  is  Appendix  B. 
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b.  Mr.  W.  Brinton  Whitall  of  the  staff  of  Delaware  River 


Basin  Advisory  Committee,  referring  to  the  mention  made  by  Mr.  Tinivell 
of  the  division  of  the  Delaware  basin  into  10  sub-areas  by  the  Joint 
Work  Group  to  facilitate  its  studies,  stated  that  various  agencies  are 
using  different  breakdowns  of  the  basin  area  for  their  respective 
studies,  and  questioned  the  possibility  of  coordination  or  consistency 
in  this  matter.  The  Chairman  designated  Col.  Gerig  to  again  explore 
the  extent  of  possible  problems  which  may  arise  from  different  methods 
of  subdividing  the  basin  and  effect  such  coordinating  action  as  is 
feasible. 

10.  STATUS  REPORT  - DEPARTMENT  OF  COMMERCE,  a.  Mr.  Richard 
Ackroyd  reported  for  the  Weather  Bureau  that  preliminary  average  annual 
and  seasonal  free-water  evaporation  maps  and  a preliminary  average 
annual  precipitation  map  are  completed.  An  average  annual  temperature 
map  is  nearly  completed, and  when  completed,  the  free-water  evaporation 
computations  will  be  reviewed  and  a final  annual  free-water  evaporation 
map  will  be  prepared. 

b.  Mr.  Ackroyd  also  reported  for  the  Bureau  of  Public  Roads, 
stating  that  it  had  offered  to  furnish,  upon  request,  any  highway  loca- 
tion information  that  the  agencies  participating  in  the  survey  may  desire. 

It  was  stated  that  inasmuch  as  the  interstate  highway  from  Scranton  to 
Port  Jervis  is  not  yet  located,  it  would  be  to  the  mutual  advantage  of 
the  project  planners  for  the  survey  and  the  Bureau  of  Public  Roads  to 
know  where  installations  may  be  proposed  or  located  and  any  other  in- 
formation which  would  affect  that  highway.  The  interstate  route  from 
Binghamton  south  to  Stroudsburg  has  not  been  built  so  changes  can  be 
made.  All  other  routes  are  on  definite  location. 

11.  STATUS  REPORT  - PUBLIC  HEALTH  SERVICE,  a.  Mr.  Lester  Klashman, 
representing  the  Public  Health  Service,  stated  that  his  agency's  prelimin- 
ary report,  consisting  of  two  sections,  viz.,  one  on  the  inventory  of 
municipal  and  industrial  water  use,  and  the  other  on  stream  quality,  was 
being  reviewed  by  the  respective  work  groups.  Although  comments  had  not 
yet  been  received  from  all  members  of  the  work  groups,  the  draft  was 
being  edited  and  revised.  Meetings  of  the.  work  groups  will  be  held, 
after  all  comments  are  received,  to  discuss  proposed  revisions.  Subse- 
quently, the  revised  report  will  be  forwarded  to  the  District  Engineer 
for  distribution  to  the  Coordinating  Committee  and  to  the  participating 
agencies.  The  Service's  "Summary  Report  on  Insects  of  Public  Health 
Importance  in  the  Delaware.  Basin"  was  submitted  to  the  District  Engineer 
and  distributed  by  him  for  comment  to  the  Committee  members  and  the 
participating  agencies  concerned  Five,  replies  have  been  received. 

b.  During  the  summer,  with  the  aid  of  a temporarily  supple- 
mented staff,  an  extensive,  survey  of  stream  quality  was  completed  for 
that  section  of  the.  Delaware  basin  between  Pert  Jervis  and  Trenton. 
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Numerous  samples  were  collected  at  various  points  along  the  main  stem 
and  on  a number  of  the  tributaries.  Mure  than  1,000  analyses  were  per- 
formed. Additional  samples  were  analyzed  by  the  state  laboratories  of 
New  Jersey  and  Pennsylvania.  Several  slides  were  shown  illustrating 
the  field  sampling  and  testing  techniques.  The  results  of  the  survey 
are  now  being  analyzed  and  a detailed  report  summarizing  the  results  is 
expected  to  be  completed  late  in  December  or  shortly  thereafter.  In 
addition  to  the  stream  quality  survey,  studies  were  made  of  industrial 
water  use  and  industrial  waste  discharge  in  New  Jersey  and  Pennsylvania 
with  the  aid  and  cooperation  of  the  state  agencies  concerned.  The 
Pennsylvania  Department  of  Health  made  available  a large  part  of  its 
Industrial  Waste  Section  for  this  part  of  the  program.  The  results  of 
these  studies  are  being  analyzed  and  they  will  be  incorporated  in  the 
report  on  the  stream  quality  field  survey.  In  addition  to  these  activ- 
ities, existing  survey  data  are  being  evaluated  and  newly  accumulated 
data  are  being  integrated  for  use  in  preparation  of  the  final  report 
due  in  1959. 

12.  STATUS  REPORT  - DEPARTMENT  OF  THE  INTERIOR,  a.  Mr.  D.  R. 
Gascoyne  reported  on  the  activities  of  the  Geological  Survey,  the  Fish 
and  Wildlife  Service,  and  the  National  Park  Service.  A detailed  report 
was  given  on  the  status  of  topographic  and  geologic  mapping  and  investi- 
gations in  the  basin  which  are,  generally,  normal  functions  of  the  Geo- 
logical Survey,  and  special  studies  on  ground  water  resources  and  the 
sediment  load  in  stream.  A preliminary  report  on  the  special  studies 
was  submitted  to  the  District  Engir-er,  and  is  being  revised.  Because 
the  hydrology  and  water  resources  ot  : l • - basin  merit  thorough  compre- 
hensive treatment,  the  revised  report,  lor  use.  by  the  Corps  of  Engineers, 
will  include  a generalized  analysis  oi  basin' wide  water  resources  in  re- 
lation to  the  physical  environment.  The  report  is  expected  to  be  pub- 
lished in  fiscal  year  1959. 

b.  The  Fish  and  Wildlife  Service,  recently  reorganized,  now 
consists  of  two  bureaus  - the  Bureau  of  Commercial  Fisheries  and  the 
Bureau  of  Sport.  Fisheries  and  Wildl.u*.  The;  latter  bureau  is  representing 
the  service  in  the  Delaware  River  basin  survey  and  is  coordinating  its  ac- 
tivities with  the  Bureau  oi  Commercial  Fisheries.  The  fishery  resource 
inventory,  reported  on  at  the  second  matting,  is  virtually  completed.  The 
same  pattern  will  be  used  in  the.  waterfowl  inventory  and  the.  aquatic  fur 
animal  inventory  which  are  n jw  under  way.  Biologists  of  the  Service  are 
coordinating  and  compiling  uata.  lurnisfeJ  by  the  conservation  departments 
of  the  four  states  cone erred,  for  inclusion  in  the  final  report.  Expan- 
sions of  industry  and  population  have  c ••  used  reduction  in  the  fish  and 
wildlife  habitat  in  nearly  all  sections  of  tbJ  watershed  with  consequent 
reduction  in  recreational  opportunities 
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c.  The  National  Park  Service  has  conducted  meetings  with 
each  State  Coordinator,  and,  as  a result,  survey  procedures  were  agreed 
upon.  Study  teams  will  work  directly  with  the  state  and  local  agencies 
concerned.  Background  mat -rial,  including  an  inventory  of  existing 
public  non-urban  outdoor  recreational  areas  and  facilities,  has  been 
drafted.  Data  on  existing  private  or  commercial  recreation  areas,  ex- 
isting water  areas  possibly  suitable  and  available  for  public  recre- 
ation, sites  containing  outstanding  or  rare  examples  of  natural 
history  features  considered  worthy  of  conservation,  and  potential  non- 
urban  recreational  areas  that  have  been  suggested,  proposed  or  recom- 
mended for  conservation  and  development  for  park  or  recreation  purposes 
are  being  gathered.  A poll,  on  a sampling  basis,  is  being  conducted  to 
determine  non-urban  recreational  activities  ar.d  desires  of  the  people 
of  the  basin  and  the  adjacent  New  Jersey  areas.  Much  work  has  been  ac- 
complished in  connection  with  the  historical  phase  of  recreational 
resources . 

d.  Although  the  Bureau  of  Mines,  the  fourth  bureau,  h”s  re- 
ceived no  funds  for  the  Delaware  studies,  it  is  maintaining  its  interest 
in  the  survey  and  keeping  inform.: i to  progress. 

13.  STATUS  REPORT  - 01 r ICE  CP  BUSINESS  ECONOMICS,  a.  Mr.  Robert 
E.  Graham  reported  that  preliminary  projections  for  the  survey  were 
transmitted  to  the  District  Engineer  on  5 November,  who  reproduced  them, 
and  that  they  were  in  the.  process  of  distribution  to  the  various  agencies 
participating  in  the  survey  which  it*?.!  them  ior  planning  purposes.  He 
indicated  that  the  material  is  prv.l imine.ry  in  the  sense  that  the  results 
need  to  be  compared  with  those  ob'  aipuoi  by  other  methods  of  analysis  and 
more  checking  needs  to  be  done  in  order  to  achieve  entire  consistency. 

While  changes  are  to  be  expected  in  certain  details  of  the  preliminary 
projections  as  a result  of  further  work  by  OBE,  Mr.  Graham  was  confident 
that  the  conclusions  presented  in  the  preliminary  report  will  still  be 
valid  when  their  final  report  is  completed. 

b.  The  factors  presented  in  the  preliminary  report  are  in  effect 
the  "economic  dimensions"  of  this  area  in  terms  of  population,  employment, 
households,  gross  national  product  ar.i  personal  income.  A brief  explana- 
tion was  given  of  the  procedure  used  in  making  the  projections.  In  re- 
sponse to  a question  of  public  relations  aspect:,  Mr.  Graham  stated  that 
the  projections  had  not  been  compared  with  ary  of  those  mode  by  city 
planning  commissions  or  state,  plan:. lug  boards;  however,  OBE  would  like 
to  have  projections  which  have  been  made  locally. 

c.  The  Chairman  stated  that  the  projections  are.  fundamental  to 
all  the  planning  being  done  fer  t he  future,  and  that  in  their  preliminary 
form,  they  are  not  for  public  infer  mat  ion  but  for  the  use  of  those  agencies 
which  have  actual  need  for  thr.m  in  their  studies  for  the  survey. 
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14.  STATEMENT  ON  SUBMITTING  A SEPARATE  REFORT  ON  TOCKS  ISLAND. 

a.  Colonel  Clark  reported  that  serious  consideration  had  been  given  to 
a suggestion,  made  at  the  previous  meeting  by  Mr.  Francis  A.  Pitkin, 
that  a separate  report  on  a project  at  .Tocks  Island  be  submitted.  It 
was  indicated  that  the  preparation  of  such  a report  would  delay  com- 
pletion of  the  report  on  the  comprehensive  plan  by  approximately  12 
months,  due  to  the  lack  of  sufficient  staff  to  work  on  both  reports 
concurrently.  In  addition,  the  overall  cost  of  the  survey  would  be 
increased  materially  because  the  findings  in  the  separate  report  would 
need  to  be  reanalyzed  before  they  could  be  included  in  the  comprehensive 
report.  To  proceed  with  a separate  report,  it  would  be  necessary  to 
assume  that  a project  at  Tocks  Island  was  the  cheapest  one.  Colonel 
Clark  stated  that  although  he  had  no  doubt  that  the  project  would  be 
built  by  someone,  he  was  unwilling  to  make  the  assumption  as  to  whether 
or  not  it  would  be  the  first  item  recommended  for  construction  under 
the  comprehensive  plan. 

b.  Colonel  Clark  observed  that  if  a separate  report  were  sub- 
mitted on  Tocks  Island,  the  benefits  assigned  to  such  a project  might 
not  be  the  same  as  the  benefits  assigned  under  a comprehensive  plan, 
and  therefore  might  preclude  adoption  of  a possibly  more  economical 
approach  in  an  overall  plan  for  best  uses  of  the  waters  of  the  Delaware. 
Another  factor  for  consideration  is  that  the  submission  of  a separate  or 
interim  report  on  Tocks  Island  would  present  to  Congress  a tentative  or 
preliminary  set  of  values  on  one  element  for  development  of  the  basin, 
whereas.  Congress  requested  a comprehensive  plan. 

c.  In  view  of  the  foregoing.  Colonel  Clark  concluded  that 
preparation  of  an  interim  report  could  not,  in  his  opinion,  be  justified. 

d.  Mr.  James  H.  Allen  remarked  that  at  the  time  Mr.  Pitkin  made 
his  suggestion,  he  was  not  aware  that  it  would  be  necessary  to  interrupt 
the  work  on  the  comprehensive  plan,  and  now  in  view  of  this  fact,  he  and 
Mr.  Pitkin  were  willing  to  go  along  with  Colonel  Clark's  decision. 

15.  MICHIGAN  CONFERENCE  ON  MODEL  WATER  LAW.  a.  At  the  previous 
meeting  of  this  Committee  held  at  Lehigh  University,  Colonel  Clark 
stated  he  would  report  at  this  meeting  the  results  of  the  conference 
held  at  Ann  Arbor,  Michigan,  on  4,  5 and  6 September  1957.  Colonel 
Clark  stated  that  the  purpose  of  the  conference  was  to  discuss  a Model 
Water  Use  Act  which  had  been  promulgated  by  the  University  of  Michigan 
Law  School  and  which  was  presented  in  its  third  tentative  draft.  Of 
singular  importance  was  the  fact  that  the  conference  leaders  brought 
together  a wide  range  of  representatives  of  the  legal  and  engineering 
professions,  who  were  interested  in  the  problems  of  water  resources 
development,  in  order  to  explore  wl*h  them  the  problems  inherent  in 
such  development,  It  is  the.  hope  of  thr  Michigan  group  to  resolve  the 
conflicts  in  order  that  water  resources  development  in  the  United 
States  might  proceed  on  an  orderly  basis. 
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b.  For  the  purpose  of  the  Model  Water  Use  Act,  water  was 
divided  into  two  categories;  namely,  surface  water  and  ground  water. 

The  act  is  designed  primarily  for  a riparian  doctrine  area,  but  could 
be  utilized  by  an  area  operating  under  the  appropriation  doctrine.  It 
provided  that  the  state  should  establish  a water  control  commission 
which  would  have  considerable  authority.  Colonel  Clark  indicated  that 
the  State  of  Iowa  has  enacted  a law  similar  to  the  Model  Water  Use  Act. 

c.  The  opportunity  to  discuss  the  Water  Use  Act  was  taken  to 
show  one  of  the  endeavors  which  is  being  carried  forward  in  the  field 
of  water  resources  law.  It  is  widely  felt  that  there  is  a great  deal 
yet  to  be  done.  In  the  light  of  that  and  the  present  interest  in  water 
laws,  Colonel  Clark  remarked  that  the  statements  on  state  laws  to  be 
made  by  the  state  representatives  at  this  meeting  should  be  of  special 
interest . 

16.  DOWNSTREAM  WATER  NEEDS,  a.  Mr.  Samuel  S.  Baxter  discussed 
the  City's  plan  for  continued  use  of  its  filter  plants  which  draw  water 
from  the  Delaware  and  the  Schuylkill.  Three  existing  installations  are 
scheduled  for  complete  modernization  as  rapid  sand  plants.  Unless  the 
quality  of  raw  water  in  the  two  rivers  deteriorates  considerably,  the 
use  of  these  plants  will  be  the  most  economical  way  to  supply  the  demand; 
therefore,  it  is  the  City's  view  that  any  plans  for  the  future  should 
provide  for  maintaining  or  improving  the  present  quality  of  the  water  in 
the  Delaware  and  its  tributaries.  Philadelphia  plans  to  continue  the  use 
of  the  Schuylkill  River  for  some  indefinite  time  into  the  future  and  has 
recently  requested  the.  State  to  increase  its  allocation  therefrom  from 
200  million  gallons  per  day  to  258  mgd.  Concurrently,  the  Philadelphia 
Suburban  Water  Company  has  requested  the  State  for  an  allocation  of  20 
mgd  from  the  Sch  -vlkill  River  to  supplement  its  present  supply  from 
small  streams  which  proved  inadequate  during  the  past  summer.  The 
ultimate  approved  plan  must  provide  for  Philadelphia's  future  average 
annual  daily  requirements  of  500  million  gallons  of  raw  water  and  a 
maximum  daily  requirement  of  620  million  gallons.  If  some  type  of  local 
storage  is  available,  the  maximum  amount  might  never  be  required  to  be 
taken  from  the  stream  on  any  one.  day.  It  is  the  view  of  the  Philadelphia 
Water  Department  that  the  most  important  use  of  the  Delaware  River  is  its 
being  a source  of  water  for  public  water  supplies. 

b.  In  addition  to  the  matter  of  the  quantity  of  water  which  is 
available,  there  is  the  factor  of  quality.  The  degree  and  kind  of  pollu- 
tion which  exists  in  the  lower  basin  is  of  great  importance  and  must  be 
considered  with  minimum  river  flow  for  dilution;  therefore,  consideration 
should  be  given  to  a combination  of  minimum  water  quality  levels  and 
specified  minimum  flows,  where  quality  would  be  appraised  from  the  stand- 
point of  both  pollution  and  salinity.  Consideration  of  flow  rates  alone 
is  inadequate  in  determining  the  health  of  the  river;  yet  a large  number 
of  samples  is  being  taken  and  observations  of  various  factors  affecting 
quality  are  being  made  now,  and  probably  will  be  continued  in  the  future. 
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Inasmuch  as  there  seems  to  be  no  interstate  or  federal  agency  to 
integrate  and  monitor  this  information,  Mr.  Baxter  suggested  that 
the  River  Master  become  a monitor  and  notify  all  concerned  of  dan- 
gerous or  critical  conditions  which  arise  or  are  about  to  arise. 

Items  suggested  for  observation  included  temperature,  biochemical 
oxygen  demand,  dissolved  oxygen,  pH  (hydrogen  ion  concentration), 
sediment,  radioactivity,  salinity  and  ecological  balance.  Phila- 
delphia's position  was  stated  to  be  that  the  City,  as  the  largest 
metropolitan  area  on  the  Delaware  River,  has  a right  to  all  the 
water  it  needs,  consistent  with  the  rights  of  others  within  the 
basin.  Philadelphia  also  wants  assurance  that  when  conditions  re- 
quire it,  or  when  its  people  desire  it,  the  City  can  go  to  upland 
sources  on  the  River  and  obtain  the  water  it  needs.  At  the  present 
time,  the  City  has  no  plan  for  building  storage  reservoirs  to  meet 
future  demands;  it  prefers  to  rely  upon  the  lower  basin  in  its 
present,  or  improved,  condition  as  a source  of  supply. 

17.  RESOLUTION  IN  HONOR  OF  COLONEL  ALLEN  F.  CLARK,  JR.  a.  Upon 
completion  of  the  business  scheduled  for  the  first  day  of  the  meeting 
Mr.  Joseph  E.  McLean  proposed  the  following  resolution: 

"WHEREAS:  Colonel  Allen  F.  Claik  , Jr.,  is  now  being  trans- 

ferred from  the  U.  S.  Army  Engineer  District,  Philadelphia;  and 


"WHEREAS:  he  has  served  with  distinction  as  Chairman,  Delaware 

Basin  Survey  Coordinating  Committee;  and 

"WHEREAS:  in  all  of  his  associations  with  officials  and  citizens 

of  the  Delaware  Valley,  he  has  displayed  rare  qualities  of  tact,  in- 
tegrity and  imagination,  and  great  administrative  capacity  as  well; 

"THEREFORE  BE  IT  RESOLVED:  That  the  members  and  citizens  attend- 

ing this  meeting  of  the  Delaware  Basin  Survey  Coordinating  Committee 
do  hereby  express  their  appreciation  to  Colonel  Clark  for  his  distin- 
guished public  service  to  his  Country  and  to  the  people  and  institutions 
of  this  Valley,  and  that  they  herewith  extend  to  him  their  congratulations 
and  best  wishes  on  his  new  professional  assignment;  and  further  that  they 
add  this  one  note  of  envy  and  regret.:  'Columbia  Valley's  gain  is 

Delaware  Valley's  loss'." 

b.  The  sense  of  the  meeting  was  to  adopt  the  resolution  and  to 
make  it  a part  of  the  minutes.  Color0 1 Clark  expressed  his  gratitude 
to  the  members  of  the  Committee  and  the  observers  present  for  the 
resolution  honoring  him. 

18.  TRANSFER  OF  CHAIRMANSHIP  AND  RECESS  Colonel  Clark  expressed 
his  appreciation  to  the  members  of  the  Committee  and  to  all  the  partici- 
pating agencies  for  their  cooperation  in  the  survey.  He  felt  that  a 
most  encouraging  start  had  b*en  made  in  this  survey,  which  to  the  best 
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of  his  knowledge  was  the  finest  example  of  cooperation  among  the 
Federal  agencies,  the  states  and  the  cities.  Colonel  Clark  relin- 
quished the  chairmanship  of  the  Committee  by  handing  the  gavel  to 
Colonel  Powers,  expressing  his  sincere  hope  that  the  survey  would 
be  carried  to  a successful  conclusion  and  in  accordance  with  the 
schedule.  Colonel  Powers  stated  he  realized  that  there  were  many 
inherent  complications  in  an  undertaking  such  as  this,  but  never- 
theless he  welcomed  the  opportunity  to  direct  the  survey  and  to  work 
with  the  Committee  and  all  parties  concerned.  As  Chairman,  Colonel 
Powers  recessed  the  meeting  until  the  following  day. 

19.  STATEMENT  FOR  THE  CITY  OF  NEW  YORK.  Colonel  Powers  intro- 
duced Mr.  Ford  who  succeeded  the  late  Major  Irving  V.  A.  Huie  as 
President  of  the  Board  of  Water  Supply  for  the  City  of  New  York  and 
as  a member  of  the  Coordinating  Committee.  Mr.  Ford  expressed  his 
pleasure  in  becoming  a member  and  his  regret  on  the  circumstances 
which  led  to  it.  He  stated  that  the  people  of  New  York  City  have  al- 
ready indicated  their  high  appraisal  of  the  Delaware  basin  by  the  de- 
velopments they  have  undertaken  and  by  bearing  the  costs  for  the 
benefits  derived.  With  two-thirds  of  the  plan  in  operation  and  de- 
spite diversions  out  of  the  basin,  Mr.  Ford  said  operations  were  such 
that  flow  in  the  main  stem  showed  improvement  for  the  past  four  months, 
although  on  24  separate  days  the  natural  flow  at  Trenton  dropped  to 
an  all  time  low  since  1920.  He  held  that  uses  and  benefits  arising 
from  the  development  of  the  water  resources  of  the  basin  need  to  be 
shared  and  that  when  the  preliminary  results  of  the  comprehensive  study 
are  available,  each  benefiting  segment  of  the  public  must  be  informed 
what  it  can  expect  from  the  plan  and  what,  its  share  of  the  cost  will  be. 
Mr.  Ford  pledged  his  cooperation  ar.d  the  support  of  the  Board  of  Water 
Supply,  and  expressed  the  opinion  that  the  Corps  has  shown  remarkable 
achievement . 

20.  REPORT  ON  DEFINITION  OF  FOLLUTION.  The  Chairman  referred  to 
the  question  regarding  the  definition  of  "pollution"  which  arose  at 
the  previous  meeting,  and  which  led  to  the  request  that  Health  Service 
representatives  and  Fish  and  Gama  representatives.  Federal  and  State, 
form  a committee  under  Mr.  Martin  to  discuss  and  resolve  the  question 
of  definition  and  report  to  the  full  committee  at  the  next  meeting. 

Mr.  Martin  reported  that  a diligent  effort  had  been  made  to  assemble 
those  concerned,  but  due  to  prior  commitments,  a meeting  of  their  group 
could  not  be  held  before  this  mtetirg.  Mr.  Martin  had  discussed  the 
question  with  Messrs.  Gascoyne  and  Russell  Norris  of  the  Fish  and  Wild- 
life Service,  and  basically  there  is  no  disagreement  between  the  Health 
group  and  the  Fish  and  Game  group.  All  concerned  indicated  that  they 
are  willing  to  get  together,  and  the  meeting  will  be  held  in  Philadel- 
phia on  10  December  1957.  Mr.  Martin  stated  that  he  would  report  at 
the  next  Coordinating  Committee  m?eting  the  results  of  coordination 
on  the  meaning  of  the  term  "pollution." 
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21.  STATEMENr  OF  POLICY  ON  RECREATIONAL  USE  OF  RESERVOIRS  BUILT 
UNDER  PUBLIC  LAW  NO.  566.  Mr.  Alvin  C.  Watson,  of  the  Department  of 
Agriculture,  discussed  the  subject  of  recreation  in  connection  with 
reservoirs  built  under  che  small  watershed  program.  Mr.  Watson's 
remarks  are  contained  in  Appendix  C hereto. 


22.  STATEMENT  ON  STATE  LAWS  GOVERNING  WATER  RESOURCE  DEVELOPMENT, 
AND  STATE  LAWS  AND  POLICIES  RELATIVE  TO  LAND  ACQUISITION,  INCLUDING 
FLOOD  PLAIN  ZONING  AND  FLOOD  INSURANCE.  The  presentation  of  these  state- 
ments was  suggested  at  the  previous  meeting.  In  accordance  with  the  re- 
quest of  the  Chairman,  the  members  from  the  four  states  submitted  copies 
of  their  respective  statements  for  distribution  to  all  the  other  members 
prior  to  this  meeting.  The  distribution  was  made,  and  therefore  only 
briefs  of  those  statements  are  presented  herein. 

23.  STATEMENT  FOR  THE  STATE  OF  NEW  YORK.  Inasmuch  as  the  State  of 
New  York  was  not  represented  at  this  meeting,  the  Chairman  requested 
Lt.  Colonel  Gerig  to  read  the  report  entitled  "Commissions  Study  Flood 
Plain  Zoning"  submitted  by  Mr.  Ronald  B.  Peterson,  alternate,  which  was 
published  previously  in  the  New  York  State  Planning  News.  The  report 
gives  recognition  to  the  problems  to  be  encountered  and  resolved  when 

a legislative  body  considers  the  task  of  eliminating  or  reducing  the 
devastating  effects  of  floods.  It  suggests  three  separate  fields  to  be 
studied;  namely,  (a)  preventing  obstruction  of  the  channel;  (b)  limiting 
public  use;  and  (c)  restricting  private  use.  Aside  from  the  above  re- 
quirements of  land  use  restriction,  the  report  states  that  the  community 
has  a stake  in  the  regulation  of  land  use  on  the  flood  plain.  It  is  the 
community  which  bears  the  cost  of  flood  relief  and  rehabilitation.  The 
planning  committee  which  recommended  that  the  State  add  to  its  city, 
village,  and  town  laws  a specific  statement  that  one  of  the  "purposes 
in  view"  of  zoning  should  be  to  secure  safety  from  flood,  also  studied 
the  constitutionality  of  such  a purpose.  It  seems  certain  that  the  same 
considerations  of  the  police  power  which  have  so  often  sufficed  to  sup- 
port other  zoning  laws,  would  permit  flood- plain  zoning.  In  a letter 
dated  12  November  1957,  Mr.  Pet  era  or.  stated  that  the  New  York  State 
Joint  Legislative  Committee  on  Natural  Resources  has  instituted  a 
Special  Advisory  Committee  on  Water  Resources  and  Water  Rights.  This 
Committee  is  currently  engaged  in  a study  of  the  State's  basic  water 
laws  and  will  ultimately  recommend  such  changes  in  State  laws  as  appear 
to  be  required.  There  is  a distinct  possibility  that  some  of  this  new 
legislation  may  be  introduced  in  the  1958  session  of  the.  legislature. 


24.  STATEMENT  FOR  THE  STATE  OF  DELAWARE.  The  paper  prepared  by 
the  State  of  Delaware  Coordinating  Committee  and  presented  by  Dr.  A. 
Joel  Kaplovsky  summarized  the  laws  and  policies  governing  development 
of  water  resources,  including  comments  on  flood-plain  zoning  and  in- 
surance. The  various  groups  which  have  studied  Delaware's  water-right 
laws  have  presented  similar  findings,  cr.e  of  which  states  that,  "The 
Delaware  water-right  laws  r.tfd  clarification  and  possibly  also  some 
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modification.  But  in  view  of  the  complexity  of  the  problems  and  the 
several  alternative  solutions  that  have  been  tried  in  other  states, 
thorough  study  and  discussion  of  various  phases  and  possible  solutions 
of  such  problems  are  advisable  before  any  new  legislation  is  adopted." 
A water  resources  committee  created  on  15  December  1954  reviewed  the 
water  use  and  conservation  problems  v'thin  the  state  and  submitted  its 
reports  to  the  Governor  on  2 May  1956.  As  a result  of  these  reports  a 
bill  for  creating  a Water  Resources  Commission  was  subsequently  sub- 
mitted to  the  General  Assembly  during  its  1956  session.  It  has  not  as 
yet  been  enacted  into  law.  Should  it  pass,  the  resultant  Water  Re- 
sources Commission  would  control  the  taking  of  water  or  the  diversion 
thereof  from  the  various  state  waters,  both  ground  and  surface.  There 
would  be  a modification  of  the  riparian  doctrine  to  one  of  reasonable 
use.  Land  acquisition  for  water  development  „ rojects  may  be  carried 
out  by  several  state  interests;  namely,  the  highway  Department,  the 
Game  and  Fish  Commission,  the  New  Ca3tle  La’  , Court  and  the  City  of 
Wilmington.  The  State  Highway  Department  is  authorized  to  study  and 
construct  flood  control  measures  along  Little  Mill  Creek  in  Christi- 
ana Hundred  under  an  act  passed  28  June  1957.  The  New  Castle  County 
Regional  Planning  Commission  is  directed  to  safeguard  the  well-being 
of  the  County  which  includes  drainage,  as  well  as  other  improvements. 
The  Delaware  representative  expressed  the  view  that  the  control  of 
storm  water  must  be  considered  of  public  interest  and  with  the  ex- 
pected expansion  in  population  and  development  in  Delaware  within 
the  next  50  or  100  years,  flood-plain  zoning  on  a state-wide  basis 
is  vitally  needed. 

25.  STATEMENT  FOR  THE  STATE  OF  NEW  JERSEY.  The  paper  prepared 
for  the  State  of  New  Jersey  was  presented  by  Mr.  Joseph  E.  McLean. 

The  basic  water-right  law  for  private  use  of  both  surface  and  ground 
waters  in  New  Jersey  is  the  riparian  doctrine  as  developed  under  the 
common  law,  modified  by  court  decisions,  in  the  case  of  ground  water 
to  consider  reasonable  use,  ar..i  in  the  case  of  surface  water  for 
irrigation  to  consider  beneficial  use.  In  addition,  a statute  was 
passed  in  1947  which  further  modifies  the  riparian  doctrine  as  it 


pertains  to  private  use  of  ground  water.  There  is  no  state  control 
at  present  over  private  use  of  surface  water  for  either  consumptive 
or  non-consumptive  use.  Legislation  to  this  efiect,  patterned  on 
the  principles  and  procedures  set  forth  in  the.  private  ground  water 
statute  passed  in  1947,  is  under  study  by  the  Department  of  Conserva- 
tion and  Economic  Development  and  :ce  Department  of  Agriculture. 

Under  statute  in  New  Jersey,  the.  state  control  of  use  of  surface  and 
ground  water  for  public  potable  wat . >r  supply  whet  fin  the  water  is 
used  off  the  property  on  which  it  is  obtained  and  sold  as  merchandise, 
is  based  on  the  police  powers  of  the  state  and  on  the.  principle  that 
all  waters  of  the  state  belong  to  tbs  public  and  therefore  may  be 
allocated  by  the  state  in  the  interests  of  the  general  public. 
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State  grants  to  private  users  of  ground  water  are  limited  to  from  5 
to  20  years.  Water  supply  grants  to  public  utility  water  companies 
are  also  limited  to  from  5 to  20  years,  at  which  time  such  grants 
must  be  renewed.  The  Delaware  and  Raritan  Canal  is  operated  by  the 
Division  of  Water  Policy  and  Supply,  of  the  State  Department  of  Con- 
servation and  Economic  Development,  to  deliver  to  industries  and 
public  water  supply  systems  raw  water  diverted  from  Delaware  River 
at  Raven  Rock.  The  Division  is  also  the  state  agency  responsible 
for  the  evaluation  of  the  surface  ar.d  ground  water  resources  of  the 
state,  for  the  planning  and  equitable  development  of  these  resources, 
and  for  the  investigation  of  the  future  water  supply  and  other  water 
needs  of  the  state.  The  existing  water  control  and  development 
legislation  and  policies  have  bean  quite  effective  in  providing  for 
the  equitable  allocation  of  water  and  for  the  maximum  conservation 
of  use.  The  flood  control  policy  of  the  state  is  defined  by  three 
encroachment  laws  originally  enacted  in  1929.  The  state  has  no 
direct  control  over  the  development  of  flood  plains  outside  of  the 
minimum  channel  required  for  the  safe  passage  of  flood  waters. 
Authority,  however,  is  given  the  municipalities  by  the  State  Muni- 
cipal Zoning  Enabling  Law  for  the  incorporation  of  flood  zoning 
provisions  in  municipal  zoning  ordinances.  In  the  matter  of  flood 
insurance,  it  is  the  contention  of  the  Division  of  Water  Policy  and 
Supply  that  such  insurance  should  b"  administered  in  a manner  so  as 
to  discourage  the  unwise  development  of  lowlands  subject  to  frequent 
flooding . 

26.  STATEMENT  FOR  THE  COMMONWEALTH  01  PENNSYLVANIA,  a.  A paper 
entitled  "State  Laws  and  Policies  Governing  the  Development  of  Water 
Resources  in  Pennsylvania"  was  presented  by  Bernard  D.  Murphy,  Chief 
Engineer  of  the  Pennsylvania  Department  of  Forests  and  Waters,  and 
alternate  member.  Administration  and  management  of  water  resources 
is  the  responsibility  of  the  Water  and  Power  Resources  Board,  an 
administrative  board  of  the  Department  of  Forests  and  Waters.  Ad- 
visory functions  in  the  Department  of  Fotests  and  Waters  are  exer- 
cised by  the  Flood  Control  Commission.  Pollution  control  is 
primarily  the  province  of  the  Department  of  Health  and  its  adminis- 
trative arm,  the  Sanitary  Water  Board.  The  Board  is  not  the.  ex- 
clusive enforcing  agency.  The  Pennsylvania  Supreme  Court  in  1951 
held  that  courts  are  empowered  to  abate  nuisances  regardless  of  the 
action  or  inaction  of  the  Sanitary  Waist  Board.  The  'Mill  Dam  Act," 
passed  in  1803,  authorized  the  erection  of  dams  upon  streams  for 
mills  and  other  works,  subject  to  certain  restrictions.  Other  acts, 
passed  in  1907  and  1913,  govern  obstiuctions  in  navigable  and  non- 
navigable  water  courses  within  th«  Commonwealth . The  'Vater  Well 
Drillers  License  Act,"  requiring  tb“  licensing  of  water  well  drillers 
was  passed  in  1956.  Companion  1 eg  is  1st  ion , designed  to  give  some  con- 
trol over  the  use  of  ground  water  failed  ot  passage.  The  statutes  en- 
acted by  the  legislature  show  that  the  ilood  problem  is  well  recognized 
in  Pennsylvania.  The  main  statute  is  th<  Act  of  1936,  as  amended .which 
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facilitates  the  Commonwealth's  compliance  with  the  provisions  of  local 
cooperation  which  may  be  included  in  the  authorizations  for  Federal 
projects  in  Pennsylvania.  Under  this  act  all  lands,  rights,  easements, 
and  other  acquisition  shall  be  obtained  without  cost  to  the  United 
States,  and  flood  control  works  shall  be  operated  according  to  rules 
promulgated  by  the  Secretary  of  the  Array.  A flood  control  commission 
was  created  for  the  purpose  of  studying,  investigating  and  making 
recommendations  on  policies  on  flood  control  in  June  1957.  There  is 
active  cooperation  with  the  U.  S.  Weather  Bureau  in  flood  forecasting 
work  and  the  U.  S.  Geological  Survey  in  collecting  stream  gaging  data. 
Pennsylvania  is  lacking  in  adequate  legislation  pertaining  to  the 
quantitative  use  and  allocation  of  its  water  resources.  By  the  Act 
of  1919,  the  Water  and  Power  Resources  Board  is  empowered  to  allocate 
surface  water  to  public  water  supply  agencies.  By  the  Act  of  1923, 
the  Board  is  authorized  to  issue  power  and  supply  permits  and  to  make 
rules  and  regulations  and  issue  orders  necessary  to  carry  out  its  pro- 
visions. The  Pyraatuning  Dam,  in  northwestern  Pennsylvania,  is  an  ex- 
ample of  the  State's  policy  regarding  development  of  water  resources. 
Its  operation  is  to  provide  an  increase  in  dry  weather  flow  and  to 
furnish  sufficient  water  for  domestic  and  industrial  use  to  communi- 
ties along  the  Shenango  and  Beaver  Rivera.  It  also  provides  recrea- 
tion, flood  control  ani  low  flow  augmentation  for  Shsnango  River.  In 
1957  the  legislature  clarified  certain  provisions  of  law  with  respect 
to  a dam  to  be  constructed  across  the  main  stem  of  Delaware  River. 

The  Department  of  Forests  and  Waters  has  also  under  way  the  preparation 
of  a Model  Water  Act. 


b.  Upon  completion  of  his  presentation,  Mr.  Murphy  introduced 
Mr.  A.  J.  Sommerville,  Hydraulic  Engin-^r,  of  the  Pennsylvania  Depart- 
ment of  Forests  and  Waters,  who  pc -sirred  a paper  entitled  "Flood-Plain 
Zoning  - Planning  for  the  Future."  Flood-plain  zoning  has  been  recog- 
nized as  an  effective  means  of  receding  loss  of  life  and  property  due 
to  floods,  but  action  to  zone  potentially  hazardous  areas  has  been  slow. 
There  is  a real  need  to  promote  flood-plain  zoning  as  a sound  planning 
practice  and  an  effective  means  c:  flood-damage  abatement.  The.  state, 
in  cooperation  with  the  U.  S.  Geological  Survey,  has  been  studying  the 
hydrologic  and  hydraulic  aspects  of  flood-plain  zoning.  The  study  re- 
sults are  intended  to  be  a guide  nr  i working  manual  to  those  who  will 
be  responsible  for  developing  and  applying  flood-plain  zoning.  Proper 
legal  authority  is  necessary  for  enforcement  of  zoning  ordinances. 

There  is  legislation  which  grants  all  civil  subdivisions  the  right  to 
exercise  zoning  powers,  and  although  flood  plain  zoning  is  not  mentioned, 
specifically  in  any  of  the  zor.irg  enabling  acts,  it  is  believed  that  the 
intent  of  the  Legislature  is  clear  ani  that  it  considered  flood -plain 
zoning  an  appropriate  part  of  any  civil  subdivision  plan  where  flood 
hazards  exist.  It  appears  that  the  legal  means  for  implementing  flood- 
plain  zoning  exist.  There  is  a vital  need  for  an  organized  program  of 
public  education  on  flood-plain  zoning  and  usage  so  that  the  means  of 
zoning  can  be  put  to  use  with  the  support  of  an  informed  public. 
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27.  SUMMARY  ON  STATE  LAWS.  a.  The  Chairman  remarked  on  the 
similar  thinking,  in  the  states'  legislation,  regarding  water  re- 
sources development  and  control.  All  agree  on  the  application  of 
riparian  rights  blended  with  the.  doctrine  of  reasonability  and  the 
necessity  for  a controlling  agency  to  protect  the  sanctity  of  water 
rights  in  order  to  keep  those  rights  in  beneficial  operation.  All 
agree  that  private  good  be  subjugated  to  public  good  and  give  recog- 
nition to  flood  damage  potential.  There  is  agreement  that  damages 
and  hazards  can  be  alleviated  by  flood-plain  zoning.  The  constant 
references,  in  all  water  use  law  discussion,  to  what  was  done  as  far 
back  as  150  years  ago,  show  the  necessity  for  the  development  of  con- 
trol, and  point  up  the  necessity  for  comprehensive  planning  and 
bringing  into  the  open  the  best  compromise  solutions  for  the  public 
good . 


b.  Mr.  Shanklin  of  New  Jersey  expressed  the  opinion  that  all 
available  information,  both  factual  and  projected,  should  be  published, 
instead  of  being  filed,  so  that  it  could  be  used  by  municipalities  and 
states.  Colonel  Powers  indicated  that:  all  data  of  the  Corps  of  Engi- 
neers were  distributed.  Mr.  Shanklin  maintained  that  when  a project  is 
finished,  the  information  is  filed  and  is  almost  impossible  to  get  ten 
or  fifteen  years  later.  Hi  felt  that  even  though  old,  the  material 
could  be  used  despite  the  changes  that  may  have  occurred  throughout 
the  years;  that  such  material  is  better  than  no  information  at  all,  and 
that  reports  published  prior  to  1900  have  been  invaluable  in  recent 
studies.  Colonel  Powers  stated  that  he  would  like  to  have  the  compre- 
hensive report  presented  as  a living  document.  It  should  be  based  on 
actual  facts  plus  projections  and  provide  that  if,  in  future  years, 
those  projections  are  found  to  b*  incorrect,  the  report  could  be  ad- 
justed as  might  be  appropriate  at  that  time. 


28.  COMMENT  FOR  DELAWARE  FIVER  B^SIN  ADVISORY  COMMITTEE.  Mr.  Walter 
M.  Phillips,  Executive  Secretary  of  the  Delaware  River  Basin  Advisory 
Committee,  referred  to  the  fact  that  to-  basin  is  a single  hydrologic 
unit  extending  into  several  governmental  jurisdictions  and  pointed  out 
the  problems  involved  in  seeking  real  Lit. ically  to  adapt  water  law  to 
hydrologic  principles  in  an  interstate  basin,  Ha  mentioned  research 

in  government  organization  under  way  a.:.  Syracuse  University,  and  said 
that  it  might  shed  some  light  on  tbs.  pobleaa.  He  also  announced  that 
the  Board  of  Directors  of  Delaware  Rivr  Basin  Research,  Incorporated, 
is  seeking  to  finance  a small  research  project  on  the  legal  aspects  of 
various  devices  for  reservirg  land  ior  futme  reservoir  use. 

29.  COMMENTS  FOR  THE  INTERSTATE  COMMISSION  ON  TUT  DELAWARE  RIVER 
BASIN.  Mr.  James  H.  Allen,  Executive  Secretary  of  INCODEL,  indicated 
that  the  Commission  is  anxious  to  se- > a comprehensive  plan  developed 
for  the  Delaware  basin  and  to  see  th-  essertial  features  of  that  plan 
carried  out.  INCODEL  is  coop-rat irg  fully  wi:h  Federal  and  state 
agencies  by  making  available  to  them  any  material  it  has. 
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30.  GENERAL  DISCUSSION  ON  SUGGESTIONS  OF  TOPICS  FOR  CONSIDERATION 
AT  NEXT  MEETING.  Colonel  Powers  announced  that  20-21  February  and  27-28 
February  1958  were  being  considered  as  dates  for  the  fourth  meeting  to 
be  held  in  Philadelphia,  and  requested  the  Committee  members  to  advise 
him  as  to  which  pair  of  dates  they  preferred  after  checking  their 
calendars.  The  Chairman  suggested  that  for  the  next  meeting,  the  theme 
be  planning  factors  and  status  of  plan  development,  and  he  offered  to 
have  the  Valley  Report  Group  of  the  Corps'  District  Office  make  a 
presentation  on  the  following  topics: 

a.  Summary  of  the  data  on  magnitude  of  flood  damages. 

b.  Order  of  magnitude  of  projected  water  needs.  • 

c.  Basin  sub-area  contributions  to  flood  flows. 

d.  Water  supply  potentials  of  each  of  the  sub-areas. 

e.  Storage  possibilities  in  basin  sub-areas. 


Working  groups  were  invited  to  request  time  for  presentation  of  papers 
or  for  discussion. 

31.  The  meeting  was  adjourned  at.  12:50  P.M. 


W.  F.  POWERS 
Colonel,  CE 
Chairman 


APPENDIXES: 

A.  Economic  Appraisal  of;  Water  Resources  Development. 

B.  Report  on  Status  of  Work  by  C.of  E.-SCS  Joint  Work  Group. 

C.  Statement  of  Policy  on  Recreitional  Use  of  Reservoirs 

Built  Under  Public  Law  No.  556. 
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MINUTES  OF  FOURTH  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  27-28  FEBRUARY  1958 
AT  PHILADELPHIA,  PA. 


1.  OPENING  REMARKS . The  Committee  was  convened  in  the  Edison 
Building  Auditorium,  Philadelphia,  Pa.,  at  1:25  P.M.,  27  February  1958, 
by  Colonel  W.  F.  Powers,  Chairman.  The  Chairman  expressed  his  appre- 
ciation to  Mr.  K.  M.  Irwin,  Vice-President  for  Engineering,  Mr.  Richard 
A.  Lane,  Assistant  to  Chief  of  Mechanical  Engineering  Department,  and 
Mr.  Robert  Burns,.  Building  Superintendent,  all  of  the  Philadelphia  Elec- 
tric Company,  for  making  their  facilities  available  and  for  their  fine 
arrangements  for  the  meeting. 

2.  INTRODUCTIONS,  a.  Colonel  Powers  introduced  Mr.  Richard  A. 

Hertzler,  Chief,  Office  of  Civil  Functions,  Office  of  the  Assistant 
Secretary  of  the  Army;  Mr.  Frank  L.  Weaver,  Federal  Power  Commission, 
Washington,  D.  C.;  and  Mr.  E.  W.  Landenberger , a representative  from 
the  Office  of  the  Chief  of  Engineers. 

b.  The  Chairman  then  introduced  Mr.  Ronald  B.  Peterson, 

Director  of  Industrial  Development,  Department  of  Commerce,  State  of 
New  York,  who  was  recently  appointed  by  Governor  Harriman  to  replace 
Dr.  Thorndike  Saville  as  New  York  State's  member  of  the  Coordinating 
Committee,  Mr.  Peterson  had  previously  served  as  the  alternate  for  the 
State  of  New  York. 

c.  The  following  members  and  alternates  were  present: 

Mr.  Richard  Ackroyd,  Dept,  of  Commerce,  for  Mr.  S,  L,  Taylor 
Mr.  Samuel  S.  Baxter,  City  of  Philadelphia 

Mr.  B.Budd  Chavooshian,  State  of  New  Jersey  (Part  Time), for  Mr.  McLean 

Mr.  Arthur  C.  Ford,  City  of  New  York 

Mr.  D.  R.  Gascoyne,  Dept,  of  the  Interior 

Dr.  A.  Joel  Kaplovsky,  State  of  Delaware 

Mr.  Sylvan  C.  Martin,  Dept,  of  He  lth,  Education  & Welfare 
Mr.  Joseph  E.  McLean,  State  of  New  Jersey  (Part  Time) 

Mr.  Ronald  B.  Peterson,  State  of  Jew  York 
Colonel  W,  F.  Powers,  Department  of  Array,  Chairman 

Mr.  A.  J.  Sommerville,  Commonwealth  of  Pennsylvania,  for  Mr.  Maurice  K.  Goddard 
Mr.  John  H.  Spellman,  Federal  Power  Commission 
Mr.  Alvin  C.  Watson,  Dept,  of  Agriculture 

d.  Thu  Department  of  Labor  was  the  only  agency  with  membership 
on  the  Committee  that  was  not  represented  at  the  meeting.  The  names  of 
those  who  registered  and  attended  the  meeting  are  contained  in  Appendix  A 
hereto. 
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3.  MINUTES  OF  PREVIOUS  MEETING.  a.  The  following  modifications 
were  requested  in  the  minutes  of  the  third  meeting  held  at  Wilmington, 
Delaware,  on  14-15  November  1957. 

(1)  Mr.  Lester  M.  Klashman,  Public  Health  Service,  re- 
quested changes  in  paragraph  21,  page  12,  that  involved  deletion  of  the 
last  sentence  and  the  addition  of  the  following:  "Mr.-  Watson's  remarks, 
including  five  items  of  policy  regarding  this  matter,  are  contained  in 
Appendix  C.  In  reply  to  a question  raised  by  Mr.  Martin  with  respect 
to  policy  item  4 appearing  on  page  3 of  Appendix  C,  to  the  effect  that 
in  flood  prevention  structures  future  facilities  for  recreation  can  be 
built  in,  Mr.  Watson  stated  that  local  interests  would  pay  all  of  the 
costs  of  these  future  facilities.  Mr.  Martin  also  raised  a question 
on  facilities  to  meet  future  water  supply  needs,  to  which  Mr.  Watson 
replied  that  the  Department  of  Agriculture  will  point  out  the  need  for 
suc.h  facilities  if  it  exists.  Mr.  Martin  asked  whether  the  Department 
of  Agriculture,  because  of  the  conflict  between  water  supply  and  recrea- 
tional uses,  would  adopt  rules  and  regulations  on  water  use,  Mr.  Watson 
replied  that  the  conflict  must  be  settled  locally  and  therefore  his  De- 
partment did  not  contemplate  adopting  any  rules  and  regulations,  Mr. 
Martin  observed  that  the  Coordinating  Committee  in  considering  the 
projects  would  have  to  review  the  impact  of  the  various  interests  on 
each  other." 

(2)  Mr,  Vincent  G.  Teren/.io,  New  York  City,  requested 
that  the  word  "four"  on  line  12  of  paragraph  19  on  page  11  be  changed 
to  " twenty- four" . 

b.  The  minutes  were  approved,  subject  to  the  above  modifi- 
cation. 

c.  The  Chairman  approved  a request  by  Mr.  John  H.  Spellman, 
in  which  Mr.  Sylvan  C.  Martin  concurred,  tnat  a full  attendance  list 
be  published  with  the  minutes  of  all  future  meetings. 

4.  REPORT  ON  THE  DEFINITION  OF  POLLUTION.  Following  a discussion 
at  the  August  1957  meeting  of  the  Committee,  the  Chairman  appointed  a 
subcommittee  to  report  on  the  definition  of  "pollution"  for  use  in  the 
Delaware  River  Basin  Survey  report.  The  report  of  the  subcommittee  was 
presented  by  Mr.  Sylvan  C.  Martin  and  is  attached  hereto  as  Appendix  B. 
The  report  was  accepted  without  discussion  and  the  Chairman  dissolved 
the  subcommittee. 

5.  STATUS  REPORT  - DEPARTMENT  OF  AGRICULTURE.  a.  Mr,  Alvin  C. 
Watson  presented  the  several  individuals  who  are  participating  in  his 
Department's  effort  in  the  survey  and  then  presented  his  statement  on 
th  ; status  of  work  on  the  report  on  land  use  and  management,  and  irri- 
; ition;  various  parts  of  which  are  being  prepared  by  the  Agricultural 
lit  < arch  Service,  the  Forest  Service  and  the  Soil  Conservation  Service. 

■ 


He  indicated  that  the  first  draft  of  the  report  on  land  use  and  manage- 
ment, soil  cover  and  forestry,  is  scheduled  for  completion  by  15  Septem- 
ber 1958  and  the  final  draft  by  31  December  1958.  The  target  date  for 
the  initial  draft  on  irrigation  and  rural  water  use  is  15  September  1958 
and  that  for  the  final  draft  is  31  January  1959.  The  portion  of  the 
report  dealing  with  farming  in  the  basin  has  been  drafted  and  is  ready 
for  submission  to  the  District  Engineer.  Based  on  the  present  status 
of  and  progress  on  the  work  Mr.  Watson  concluded  that  the  due  dater  for 
the  final  drafts  would  be  met.  The  full  statement  by  Mr.  Watson  is 
Appendic  C hereto. 

b.  Comment.  In  his  presentation,  Mr.  Watson  indicated  that 
the  work  of  the  agencies  in  his  Department  was  on  schedule.  The  Chair- 
man expressed  his  pleasure  in  noting  this  point  and  remarked  that  ad- 
herence to  schedules  by  each  participating  agency  was  necessary  in  order 
to  have  the  entire  report  completed  by  the  projected  date  of  September 
1959.  Colonel  Powers  requested  that  in  the  event  any  agency  becomes 
aware  of  problems  which  would  cause  it  to  miss  its  target  day,  such  in- 
stances be  brought  to  his  attention  at  the  earliest  possible  moment  so 
that  any  necessary  rescheduling  could  be  made. 

6.  STATUS  REPORT  - CORPS  OF  ENGINEERS.  a.  Mr.  Russell  Morgan, 

Chief  of  the  Valley  Report  Group,  presented  the  report  on  the  status 
of  work  being  performed  by  the  Corps  of  Engineers.  His  report  is  Ap- 
pendix D hereto.  Among  other  things,  Mr.  Morgan  reported  on  a meeting 
of  the  District  Engineer's  staff  and  representatives  of  the  Office  of 
the  Chief  of  Engineers  and  of  the  Division  Engineer  at  which  the 
planning  procedures  being  followed  in  arriving  at  the  comprehensive 
plan  for  the  basin  were  discussed  and  reviewed  in  detail. 

b.  Discussion.  With  respect  to  the  review  of  planning  pro- 
cedures made  by  the  Corps'  representatives,  Colonel  Powers  remarked 
that  it  appeared  that  a suitable  procedure  is  being  followed  for  form- 
ulating a basin  development  plan.  Mr.  Ford  inquired  whether  in  the 
formulation  of  the  comprehensive  plan  it  was  contemplated  to  set  up 
priorities  for  water  uses.  Colonel  Powers  indicated  that  for  the  pro- 
gram as  a whole,  this  is  impossible  to  do;  but  for  any  specific  project 
or  specific  sub-basin,  it  will  be  necessary  to  indicate  the  specific 
purposes  for  which  storage  is  beirg  provided  on  the  basis  of  present 
and  immediately  foreseeable  needs.  Mr.  Shanklin  inquired  whether  the 
Corps  would  be  interested  in  receiving  from  the  States  indications  of 
priorities  of  uses  for  which  the  over-all  plan  should  provide.  Colonel 
Powers  indicated  that  he  would  hope  to  avoid  the  setting  of  use  priori- 
ties for  the  over-all  plan.  Mr.  Baxter  inquired  whether  the  non-setting 
of  use  priorities  would  set  aside  the  establishment  of  relative  values 
of  v/ater  use,  to  which  Colonel  Powers  replied  in  the  negative  and  indicated 
that  relative  values  will  be  of  importance  in  project  formulation. 
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7,  STATUS  REPORT  - DEPARTMENT  OF  THE  INTERIOR,  a.  Mr.  D,  R. 
Gascoyne  reported  on  the  status  of  the  studies  being  made  by  the 
Geological  Survey,  the  Fish  and  Wildlife  Service  and  the  National 
Park  Service.  The  report  on  ground  water  by  the  Geological  Survey 
is  to  be  completed  in  July  1958.  It  is  expected  that  drafts  of 
reports  on  the  fish  and  wildlife  studies  will  be  completed  over  the 
period  1 May  1958  to  1 February  1959.  The  studies  of  the  National 
Park  Service  are  progressing  on  schedule  and  it  is  expected  that  a 
draft  of  the  section  of  the  Park  Service's  report  dealing  with 
recreation  will  be  available  for  distribution  in  March  1958.  The 
full  report  made  by  Mr.  Gascoyne  is  Appendix  E hereto, 

b.  Discussion.  In  that  part  of  his  report  pertaining 
to  the  activity  of  the  Fish  & Wildlife  Service,  Mr.  Gascoyne  re- 
marked that  for  the  purposes  of  this  survey,  the  Service  had  divided 
the  Delaware  basin  into  14  areas  or  sub-basins  and  had  assigned  a 
biologist  to  each  sub-basin.  Mr.  Martin  inquired  whether  these 
b ologists  were  studying  the  flora  and  fauna  in  the  stream  beds 
Mr.  Gascoyne  replied  that  they  were  not;  that  the  Service  did  not 
have  time  for  any  original  type  work  and,  therefore,  had  to  depend 
a great  deal  upon  the  state  people, 

8.  STATUS  REPORT  - FEDERAL  POWER  COMMISSION.  a.  Mr  John 
H.  Spellman  reported  on  a meeting  which  he  and  Colonel  Powers  at- 
tended, of  the  Pennsylvania,  New  Jersey  and  Maryland  Interconnec- 
tion Coordinating  Committee  composed  of  representatives  of  the 
electric  utility  companies  operating  in  the  basin  area.  Invitations 
to  the  two  Federal  agency  representatives  to  attend  the  utility 
company  meeting  was  extended  to  them  by  Mr,  IC.  M.  Irwin,  Vice-Pres- 
ident of  Philadelphia  Electric  Company,  who  felt  it  was  the  appro- 
priate time  for  the  Corps  of  Engineers  and  Federal  Power  Commission 
representatives  and  the  power  company  committee  to  get  together  to 
discuss  the  various  aspects  of  power  studies  in  the  Delaware  basin. 

At  the  meeting,  Colonel  Powers  outlined  for  the  benefit  of  the  In- 
terconnection Committee,  the  purposes  of  the  comprehensive  survey 
and  covered  the  current  reservoir  site  studies,  Mr.  Spellman  added 

a brief  description  of  the  general  power  supply  areas  that  were  being 
considered  for  marketing  purposes, and  discussed  briefly  pumped 
storage  and  other  facilities  that  might  be  incorporated  into  this 
comprehensive  plan,  Mr,  Spellman  expressed  the  opinion  that  it  was 
a worthwhile  meeting,  and  that  the  utility  representatives  appeared 
to  be  very  much  interested  in  and  appreciative  of  the  briefing  the 
Federal  representatives  gave  them. 

b,  Mr.  Spellman  then  described  briefly  the  activity  of 
the  Commission  staff  in  the  comprehensive  survey  and  indicated  that 
while  nothing  concrete  had  been  developed  for  specific  sites,  the 
staff  would  develop  specific  data  in  the  near  future.  Meanwhile  the 
Commission  st:ff  has  continued  to  compile  data  for  an  interim  report 
which  summarizes  the  general  data  developed  to  date.  This  interim 
report,  prepared  by  Mr.  Lazar  B.  Woll  of  the  Commission's  New  York 
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staff,  was  read  by  Mr.  Spellman,  and  it  is  Appendix  F hereto.  No 
questions  were  raised  and  there  was  no  discussion  relative  to  the 
report  by  Mr.  Spellman. 

9.  DISCUSSION  OF  A BARRIER  IN  THE  DELAWARE  ESTUARY.  Colonel 
Powers  reviewed  the  informal  discussion  of  a barrier  in  the  Dela- 
ware estuary  (that  the  Committee  had  in  its  work  session  on  27  Feb- 
ruary in  order  to  place  the  following  results  of  that  discussion 
into  the  record  of  this  meeting; 

Brigadier  General  Norman  M.  Lack,  (Retired),  the  representa- 
tive of  the  Governor  of  Delaware  on  the  Delaware  River  Basin 
Advisory  Committee,  attended  the  work  session  as  a gue^t  and 
at  that  time  described  the  proposed  barrier  project  and' the 
advantages  thereof  in  general  terms.  There  are  many  physical 
aspects  which  need  to  be  considered,  and  advantages  and  dis- 
advantages which  need  to  be  identified  and  evaluated  in  the 
study  of  a project  of  such  enormous  proportions.  Colonel 
Powers  expressed  the  opinion  that  a thorough  study  of  such 
a project  in  all  its  engineering  and  economic  phases  would 
require  in  excess  of  a year  and  perhaps  two  years,  and  that 
it  could>perhaps,  cost  as  much  as  two  million  dollars.  Fur- 
thermore, if  undertaken  at  this  time  by  the  same  agencies, 
with  the  staffs  presently  engaged  in  the  comprehensive  sur- 
vey, it  would  delay  the  completion  of  the  comprehensive  re- 
port as  it  is  now  visualized.  Hie  Corps  is  attempting  to 
complete  the  comprehensive  report  in  September  1959,  and  it 
is  the  Chairman's  and  the  Committee's  views  that  the  com- 
pletion date  should  not  be  deferred  unnecessarily;  nor 
should  the  concept  of  a barrier  be  regarded  lightly.  Before 
any  governmental  agency  undertakes  a survey  scope  study  of 
such  a large  project,  it  is  customary  to  make  a preliminary 
study  or  examination  of  the  proposal.  This  can  usually  be 
done  expeditiously  and  relatively  inexpensively  and  in  such 
case  the  groups  now  workins  on  the  comprehensive  report  could 
probably  accomplish  the  added  work  without  unduly  delaying 
the  completion  of  the  comprehensive  report.  It  was  the  con- 
sensus of  opinion  of  the  Committee  that  Colonel  Powers,  as 
District  Engineer,  should  present  to  his  higher  headquarters 
the  fact  that  a request  for  a study  of  a barrier  in  the  Del- 
aware estuary  had  been  received  by  the  Committee,  and  that 
he  should  request  funds  for  making  a preliminary  examination 
of  the  proposal  and  include  the  results  thereof  in  the  compre- 
hensive report.  In  the  event  it  is  determined  in  Washington 
that  an  examination  into  the  barrier  proposal  should  not  be 
undertaken  at  this  time,  a short  summarization  of  the  advant- 
ages and  disadvantages  o':  a barrier  in  the  estuary  would  be 
presented  in  the  comprehensive  report  together  with  a recom- 
mendation regarding  future  action  to  be  taken  with  respect  to 
further  investigations  thereof.  Should  it  be  determined  to 
proceed  with  a preliminary  examination,  Colonel  Powers  expressed 
the  opinion  that  in  about  four  or  five  months  after  funds  become 
available  it  may  be  possible  to  report  whether  a study  of  survey 
scope  should  be  undertaken. 
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10.  STATUS  REPORT  - DEPARTMENT  OF  COMMERCE,  a.  Mr.  Richard 
Ackroyd  presented  a short  summary  report  on  the  studies  to  date  be- 
ing made  by  the  bureaus  of  the  Department  of  Commerce.  In  his  pre- 
sentation he  indicated  that  the  Office  of  Business  Economics  was 
drafting  its  preliminary  report  but  gave  no  schedule  for  completion 
of  work  by  that  agency.  He  also  reported  that  the  Weather  Bureau 
had  completed  certain  items  of  work.  The  full  summary  is  Appendix 
G hereto. 

b.  Comment.  With  respect  to  the  work  completed  by  the 
Weather  Bureau,  Mr=  Shanklin  inquired  whether  reports  on  that  work 
could  be  obtained  directly  from  the  Bureau  or  whether  they  were 
available  from  the  District  Engineer's  office.  Colonel  Powers  in- 
dicated that  there  was  no  objection  to  getting  such  reports  directly 
from  the  Bureau. 

11.  STATUS  REPORT  - DEPARTMENT  OF  HEALTH,  EDUCATION  & WELFARE, 
a.  Mr.  Sylvan  C.  Martin  presented  a report  on  the  status  of  studies 
being  made  by  the  Public  Health  Service,  stating  that  the  report  on 
Municipal  and  Industrial  Water  Use,  in  final  form,  is  scheduled  for 
submission  to  the  Corps  of  Engineers  on  or  before  20  May  1958,  The 
initial  draft  of  certain  portions  of  the  water  quality  report  is  be- 
ing revised  and  it  is  planned  to  send  the  revised  draft  to  the  Water 
Quality  Work  Group  in  mid-April  for  consideration.  Additional  por- 
tions of  the  report  dealing  with  water  quality  in  specific  areas, 
including  the  stretch  from  Port  Jervis  to  Trenton,  will  be  completed 
in  April  and  May.  Another  portion  dealing  with  conditions  in  the 
tidal  portion  of  the  Delaware  will  be  started  this  summer.  The 
water  quality  aspects  north  of  Port  Jervis  will  be  included  in  the 
final  report,  for  which  no  scheduled  date  for  completion  was  given, 

Mr.  Martin's  full  report  is  Appendix  H hereto. 

b.  Comment.  Mr.  Shanklin  ir.cuired  as  to  what  action  had 
been  taken  on  the  comments  made  by  the  two  Work  Groups  which  were 
designated  to  review  the  drafts  of  the  reports  on  Municipal  and  In- 
dustrial Water  Use  and  Water  Quality,  which  drafts  were  distributed 
by  the  PHS  in  August  1957.  Mr.  Martin  replied  that  revisions  were 
made  to  the  reports  in  accordance  with  the  comments,  and  the  the 
revised  reports  would  be  submitted  to  the  District  Engineer,  after 
they  were  reviewed  by  the  Work  Groups. 

12.  STATUS  REPORT  - C.  OF  E.  - SCS  JOINT  WORK  GROUP  ON  UPSTREAM 
AUXILIARY  RESERVOIR  PLANNING.  a.  Mr.  Glenn  W„  Grubb  presented  the 
report  for  the  Joint  Work  Group,  attached  hereto  as  Appendix  I.  He 
also  stated  that  the  Department  of  Agriculture  is  planning  for  a field 
crew  to  get  damage  information  for  use  in  the  study  of  the  36  d.un 
sites  selected  at  random  from  the  list  of  J38  sites  compiled  by  the 
Work  Group.  That  information  will  be  used  in  the  economic  justifica- 
tion of  projects. 
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b.  Discussion.  A question  was  raised  by  Mr.  Ackroyd 
regarding  the  difference  between  the  list  of  185  sites  compiled 
by  the  Corps  of  Engineers  which  was  announced  at  the  work  session 
during  the  morning  of  27  February  and  the  36  sites  selected  for 
detailed  study  by  the  Joint  Work  Group.  Mr.  Grubb  indicated  that 
the  sites  selected  by  the  Joint  Work  Group  were  located  on  tribu- 
taries and  in  headwater  areas,  and  that  the  drainage  areas  above 
such  sites  ranged  from  one  square  mile  up  to  some  20  square  miles, 
most  of  the  drainage  areas  being  from  5 to  15  square  miles  in 
extent.  Mr.  Shanklin  inquired  whether  information  on  the  upstream 
auxiliary  reservoir  projects  would  be  submitted  to  the  states  for 
review  and  comment,  and  Mr.  Grubb  indicated  that  this  would  be 
done.  Mr.  Morgan  offered  further  remarks  relative  to  the  points 
raised  by  Messrs.  Ackroyd  and  Shanklin  by  stating  that  the  list  of 
185  sites  is  an  inventory  of  all  sites  known  by  the  Valley  Report 
Group  to  have  been  studied  or  considered  in  the  past  by  various 
interests,  plus  those  found  during  the  course  of  the  current  sur- 
vey. Of  that  inventory  of  185  sites,  65  were  selected  for  prelim- 
inary study  and  evaluation.  The  338  sites  of  which  Mr.  Grubb 
spoke  are  upstream  dam  sites  that  have  been  identified  by  the 
Joint  Work  Group  and  of  these  sites  36  have  been  selected  for  de- 
tailed study.  The  upstream  projects  will  be  covered  in  an  appendix 
to  the  report  which  will  be  prepared  by  the  Joint  Work  Group  and 
distributed  for  comment. 


c.  Mr.  Larson  commented  further  in  reply  to  Mr.  Shanklin' s 
question  to  the  effect  that  a determination  as  to  which  specific 
sites  among  the  338  should  be  developed  at  an  early  date  had  not 
yet  been  made;  that  in  the  small  reservoir  program  it  is  usually 
up  to  the  local  people  to  make  such  selections,  after  they  deter- 
mine what  it  is  that  they  need,  particularly,  if  the  projects  are 
to  be  accomplished  under  Public  Law  566.  This  puts  the  Joint  Work 
Group  in  the  position  of  needing  identifications  of  potential  sites 
for  purposes  of  the  report  so  that  a sampling  of  them  can  be 
studied  in  detail  to  determine  design  criteria,  costs  and  effects; 
thus  36  sites  were  selected  initially  for  this  purpose,  and  it  may 
be  found  desirable  to  modify  procedures  for  working  on  the  remainder 
of  the  sites.  The  Joint  Work  Group  also  recognizes  that  in  formu- 
lation of  its  report  it  is  necessary  to  present  an  estimate  of  the 
effects  that  the  execution  of  an  upstream  auxiliary  reservoir  pro- 
gram might  eventually  have  on  the  total  Delaware  problem.  Mr. 

Larson  expressed  apprehension  abnut  pinpointing  a certain  number 
of  sites  as  those  which  should  ha  developed  by  local  interests  for 
their  purposes  because  it  would  then  appear  that  the  authors  of  the 
report  were  placing  themselves  in  a dictatorial  position.  Mr. 
Shanklin  agreed  that  it  would  be  unwise  to  pinpoint  all  these  sites 
and  to  make  a general  release  of  information  regarding  the  criteria 
developed  in  the  studies  of  the  upstream  auxiliary  reservoirs,  but 
he  felt  that  there  was  a need  for  the  States  to  have  the  criteria 
as  a guide  for  use  in  reviewing  the  final  report.  The  Chairman  then 
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called  attention  to  the  fact  that  the  Federal  agencies  were  re- 
quested to  deal  directly  with  their  counterparts  in  the  respect- 
ive State  governments  so  that  there  w'auld  be  full  discussion  of 
the  procedures  and  plans,  and  added  that  if  this  arrangement  was 
not  satisfactory,  the  representatives  of  the  states  should  con- 
tact the  Federal  agencies  concerned  to  get  the  information  needed 
in  order  to  comment  properly  on  the  report  Mr  Larson  indicated 
that  the  Joint  Work  Group  would  be  in  a position  to  furnish  such 
information  in  about  two  months 

13.  COMMENTS  BY  THE  CHAIRMAN  a Colonel  Powers  summar- 
ized his  views  of  the  task  facing  him  as  the  District  Engineer 
responsible  for  the  report  Since  he  assumed  that  assignment  he 
has  tried  assiduously  to  prepare  himself  to  understand  the  var- 
ious interests  involved  in  this  survey  and  the  people  engaged 
therein,  This  he  has  found  most  interesting.  Generally,  in  re- 
spect of  progress,  he  felt  that  the  status  was  what  it  should  be; 
however,  the  next  six  months  are  expected  to  be  more  crucial,  for 
it  will  be  in  this  period  that  demands  and  interests  will  need  to 
be  reconciled  with  water  availability  and  practicalities  in  order 
to  prepare  an  acceptable  and  feasible  engineering  plan  for  water 
use  and  water  resource  development  without  regard  to  political 
boundaries  Once  this  is  done  and  agreed  upon  problems  arising 

by  reason  of  state,  county  and  city  lines  will  be  considered  and 
solved, 

b.  With  reference  to  the  several  requests  voiced  during 
this  meeting  and  on  prior  occasions,  Colonel  Powers  stated  that  his 
office  had  many  papers  which  the  various  members  and  their  related 
agencies  may  need  or  find  useful,  but  it  would  be  impossible  for  him 
to  reproduce  end  di  str  ibut.'.  tlrm  in  the  quantities  required  to  cover 
all  possible  or  probable  areas  of  interest;  therefore,  he  proposed 
to  set  up  in  his  District  Office  a special  room  to  which  individuals 
engaged  in  the  survey  may  come  at  their  convenience  to  examine  the 
available  data, 

c»  The  meeting  was  recessed  until  the  morning  of  the 
following  day,, 

14  REMARKS  FOR  THE  STATE  OF  DELAWARE ■ a Dr , A , Joel 
Knplovsky  presented  a paper  prepared  by  the  Delaware  Coordinating 
Committee  on  the  progress  of  the  State  and  County  agencies  partici- 
pating in  the  preparation  of  the  State  report  for  the  comprehen- 
sive survey.  The  paper  presented  is  Appendix  J hereto 

b.  Discussion  Colonel  Powers  remarked  that  the  need 
is  evident  within  each  state  to  do  chat  the  State  of  Delaware  has 
embarked  to  do  - to  review  and  analyze  :he  water  needs  situation  in 
order  to  intelligently  review,  comment  upon  and  discuss  the  compre- 
hensive i port  in  its  entirety  as  well  , s in  sections  as  they  become 
available,  for  only  then  would  those  people  who  will  utilize  the  water 
be  able  to  decide  intelligently  whether  they  want  to  go  along  with 
the  report. 
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c.  With  respect  to  a statement  in  Dr.  Lisp  lov sky ' s 
presentation  to  the  effect  that  some  untapped  aquifers  have  shown 
evidence  of  salinity  intrusion,  the  Chairman  suggested  that  per- 
haps the  various  terms  used  in  past  discussion  of  the  subject  of 
salinity  intrusion  might  have  different  meanings  to  different  in- 
dividuals. Mr.  Ferguson  of  the  -U.  S.  Geological  Survey  agreed 
that  this  was  entirely  possible  because  the  principles  causing 
sea  water  intrusion  and  diffusion  were  not  yet  fully  known.  Mr. 

Martin  asked  if  determinations  of  chemical  water  quality  were 
made  during  the  studies  of  sea  water  intrusion.  Mr.  Ferguson 
replied  that  many  such  analyses  were  made;  that  this  was  a vital 
part  of  such  investigations.  Mr.  Ferguson  was  asked  by  Colonel 
Powers  whether  the  term  "sea  water  intrusion"  commonly  included 
natural  geologic  processes  wherein  ocean  water  moved  into  fresh 
water  aquifers  prior  to  utilization.  He  replied  in  the  negative 
and  explained  that  the  term  usually  indicated  the  "salting"  of 
fresh  water  aquifers  having  current  or  potential  utility  and  was 
caused  by  man-made  changes,  such  as  a lowering  of  fresh  water 
tables.  He  further  stated  that  study  of  sea  water  intrusion  was 
not  being  made  currently  for  the  entire  coastline  but  was  confined 
to  specific  problem  areas. 

d.  The  Chairman  broadened  the  discussion  of  ground 
water  by  commenting  that  he  was  aware  that  a complete  inventory 
of  the  ground  water  resources  of  State  of  New  Jersey  is  extreme- 
ly difficult  to  make  and  may  be  completely  accurate  only  after  a 
study  period  as  long  as  ten  years.  The  USGS  has  made  a study 
and  will  furnish  a report  on  this  subject  to  be  used  in  the  com- 
prehensive report.  Based  on  casual  observations  during  the 
course  of  its  study  of  water  in  New  Jersey,  the  USGS  has  noted 
a very  great  increase  in  the  demands  of  agriculture  for  water  to 
meet  irrigation  needs,,  Mr.  Shanxi  in  made  the  point  that  this  was 
a short  term  dema.r.d,  for  irri  gation  was  practiced  for  only  a part 
of  the  year  and  not  for  fifty- two  weeks. 

e.  Mr.  Martin  raised  the  question  as  to  how  much  of 
the  irrigation  water  use  was  going  to  be  consumptive  and  how 
much  non-consumptive.  Also,  with  respect  to  salt  water  intrusion, 
he  inquired  whether  information  was  being  collected  as  to  location 
and  amounts  of  intrusion,  the  kinds  of  salinity  in  the  intrusions 
and  the  amounts.  Mr.  Watson  replied  that  generally  sprinkler  ap- 
plication as  practiced  in  the  basin  puts  irrigation  water  use  in  the 
category  of  consumptive  use.  Mr.  Larson  commented  that  the  SCS  is 
trying  to  determine  the  areas  where  irrigation  is  practical  but 
not  no;,’  practiced,  the  extent  of  those  areas  and  whether  water  is 
accessible  to  them.  The  e facts  arc  difficult  to  ascertain.  Whether 
irrigation  practices  '..ill  increase  or  decrease  is  most  difficult  to 
predict  due  to  urban  and  : ecus trial  exp  ansi  on  possibilities.  Flat 
lands  ideal  for  irrigation  practice  nr  taken  up  for  industrial 
areas;  the  trend  for  irrigation  may’  e d-’  -rearing  instead  of  in- 
creasing. A joint  study  of  this  :tter  by  the  SCS  ad  ARS  is  underway . 
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f . With  re  :pcc sa  Unity  qv.  : •.  : . A:  Ferguson 

s t sd  th  it  ■ ■ a Lity  measurement  is  < * < • - >st  1 t<  nt  t ols 

in  studying  s alt  v.  t : Liitru  >ion  The  Geological  Survey  her  .10 
money  for  salt  water  intrusion  invest!  at ions  . Mr.  ; ;Jlth  Johnson 
commented  on  the  salinity  problem  Ln  South  J / . i Lnted  out 
that  rainfall  on  the  surface  has  flushed  cut  the  chloride  content 
of  the  soils  and  it  is  now  rn  excaotior rl  h.  g to  f!  id  chloride  con- 
tent Ln  surface  waters.  With  regard  > s 1 : water  i rusion  he  re- 
ferred to  a rock  formation  which  c.ro  res  the  heir"  a re  and  extends 
upstrer.-T 'r.rd  from  a point  about  o*e  n’1  below  Rivers id 3 in  New 
Jersey  and  which,  because  it  comes  to  within  18  feet  of  the  surface, 
prevents  major  salt  water  infiltration  to  the  aquifers  underlying 
it.  He  was  prompted  to  make  this  observation  because  of  a proposal 
to  place  a dam  at  the  north  erd  of  Petty's  Island,  and  if  this  were 
done,  it  would  protect  a relatively  small  area  between  such  a dam 
and  the  rock  formation.  In  the  lower  part  of  the  state,  the  danger 
from  salt  water  infiltration  becomes  very  great  if  there  is  con- 
siderable pump age  near  Delaware  Dry. 

15.  REMARKS  FOR  THE  STATE  OF  NEW  YORK  a Mr.  Ronald  3. 
Peterson  stated  that  New  York  State  is  currently  and  actively  con- 
cerned with  the  use  and  conservation  of  its  water  resources  for 
the  future.  Legislation  is  currently  pending  which  would  establish 
v/ hat  would  in  effect  be  an  overall  water  policy  agency  for  the 
state  to  coordinate  the  activities  of  the  score  or  more  of  state 
agencies  presently  concerned  with  various  aspects  cf  water  use  and 
conservation. 

b.  A new  and  growing  need  for  water  is  becoming  more 
and  more  important.  Each  year  the  amount  of  water  consumed  for 
agricultural  irrigation  purposes  is  aopx cxintely  doubled.  A con- 
sumptive use  of  this  nature  may  require  soma  basic  changes  in  the 
State's  water  laws  which  up  to  the  present  have  been  based  on 
riparian  principles.  Insofar  as  the  Delaware  basin  area  of  the 
State  is  concerned,  the  State's  principal  concern  must  be  the  water 
supply  developments  which  have  taken  place  here  to  care  for  the 
needs  of  the  City  of  New  York,  Now  York  City  has,  during  the  past 
half  century,  invested  approximately  S10C,  for  each  individual 
living  in  the  City  to  provide  ; r adieu  ...  '"ter  supply  for  all  needs. 
Protection  of  this  supply  including  structures  erected  within  the 
Delaware  basin  is  a m jor  concern  and  responsibility  of  the  State. 
Coincident  with  this  interest  ’ -he  State’s  responsibilities  for 
assuring  that  the  people  .-.nd  cor , ■ niti.-.s  of  the  Delaware  basin  area 
of  the  State  arc  not  unduly  h r;;,  red  - u ofrr  as  economic  or  indus- 
trial develops  nt  for  the  f u ' v.rc  ic  cons  wood,  lit*.  Peterson  e:c- 

pr  sed  confid  tee  :hat  all  of  t sts  anc  responsibilities 

can  be  met  within  a £r;  w of  cooperation  with  its  sister  states 

who  also  h -c  a st.-ka  in  the  Del r ware  5 sin. 

c,  T.r  this  rr.npo » ■„  I'ct.vr  : un  was  most  sympathetic  to 


the  a eds  of  tl  St  :<  of  law  ?.nd  it  re  uc  t that  this  compre- 
h 1 Jnclud  i wher  by  the  Del- 


16.  REMARKS  FOR  THE  COMMONWEALTH  OF  PENNSYLVANIA.  Mr.  A.  J. 
Sommerville  presented  a report  on  various  water  control  projects  under- 
way by  the  Commonwealth  in  the  Delaware  basin  area.  The  stream  clear- 
ance work  necessitated  by  floods  caused  by  hurricane  DIANE  and  storms 
thereafter  is  almost  complete.  Although  most  of  this  work  is  not  of 

a permanent  nature,  it  was,  with  a few  exceptions,  effective  during  the 
20  December  1957  storm.  A survey  to  define  limits  of  land  acquisition 
in  the  Wallpack  Bend  area  will  be  completed  in  May.  Designs  for  flood 
protection  projects  for  Hawley,  Weissport  and  White  Mills  are  awaiting 
local  approval.  Preliminary  designs  for  protection  of  Stroudsburg  and 
East  Stroudsburg  are  completed  but  this  project  is  delayed  due  to  the 
inability  of  the  local  interests  to  furnish  the  required  cooperation. 

A consulting  firm  has  been  engaged  to  make  a study  of  the  Brandywine 
Valley.  Mr.  Sommerville' s report  is  Appendix  K hereto. 

17.  REMARKS  FOR  THE  CITY  OF  NEW  YORK.  a.  Mr.  Arthur  C.  Ford 
delivered  a statement  covering  the  cooperation  of  the  City  of  New  York 
with  the  Federal  agencies  participating  in  this  survey  and  the  City's 
need  for  its  water  supply  developments  in  the  upper  portion  of  the  Del- 
aware watershed.  The  full  text  of  Mr.  Ford's  statement  is  Appendix  L 
hereto. 

b.  Comment.  Referring  to  Mr.  Ford's  remarks  regarding  his 
City's  cooperation  in  the  survey  effort,  the  Chairman  commented  to  the 
effect  that  the  City's  participation  in  the  deliberations  of  the  Co- 
ordinating Committee  is  essential  if  the  representatives  for  New  York 
City  in  making  their  estimate  of  requirements  from  the  Delaware  River 
water  supply  are  to  make  such  estimates  with  a full  realization  of  the 
methods  of  arriving  at  the  entire  water  demands  placed  on  the  Delaware 
basin. 

18.  REMARKS  FOR  THE  STATE  OF  NEW  JERSEY.  a.  Mr.  George  R. 
Shanklin  presented  a statement  on  the  water  resource  planning  being 
done  by  the  State  of  New  Jersey  and  cn  the  pending  legislation  related 
to  ground  water  use.  The  full  text  of  Mr.  Shanklin' s statement  is 
Appendix  M hareto. 

b.  Comment.  With  respect  to  the  planning  by  New  Jersey  for 
reservoirs  in  the  Raritan  Valley,  Dr,  Kaplovsky  inquired  whether  the 
planned  minimum  flow  was  for  resale  or  to  supplement  diversions  created 
by  a trunk  sewer  system.  Mr.  Shanklin  replied  that  both  purposes  would 
be  served;  90  mgd  on  the  lower  river  for  riparian  use  and  60  mgd  for 
sale.  The  90  mgd  will  supplement  diversions  created  by  the  new  Middle- 
sex County  trunk  sewer,  Mr.  Shanklin  indicated  that  no  violations  of 
the  riparian  law  are  involved  in  the  operation  of  that  trunk  sewer;  how 
ever,  difficulties  may  develop  in  maintaining  the  specified  90  mgd  due 
to  the  increasing  irrigation  use  on  the  Upper  Millstone  River;  the 
control  of  such  use  is  proposed  under  the  new  legislation  for  private 
use  of  surface  water. 
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c.  Mr.  Shanklin  continued  the  discussion  by  stating 
that  the  planning  envisions  much  re-use  of  Raritan  River  water  de- 
veloped by  Spruce  Run  and  other  on-river  flow  regulating  reservoirs. 

He  noted  that  the  U.  S.  Public  Health  Service  report  on  water  use 
for  the  Delaware  Basin  and  Service  Areas  presents  interesting  data 
on  the  subject  of  re-use,  indicating  that  much  of  the  industrial 
and  public  water  supply  in  the  New  Jersey  northern  metropolitan  area, 
probably  907.  or  more,  from  both  surface  and  sub-surface  sources  is 
used  only  once,  being  delivered  in  pipelines  and  discharged  into 
sewers  which  empty  into  the  ocean;  whereas,  most  of  such  supplies  in 
the  Delaware  basin  are  re-used  several  times  by  being  treated  and 
returned  to  the  river.  Mr.  Morgan,  referring  to  Mr.  Shanklin' s 
mention  of  re-use,  indicated  that  there  was  not  much  information 
on  the  subject  in  this  particular  area,  and  asked  whether  New  Jersey 
planned  to  make  a field  survey  of  the  potential  re-use  possibilities 
and  if  such  a survey  were  undertaken,  when  would  the  information  be 
available.  Mr.  Shanklin  replied  that  he  had  asked  the  U.  S.  Public 
Health  Service  to  consider  water  re-use  in  his  comment  on  the  Ser- 
vice's preliminary  report.  The  State  will  need  to  make  some  similar 
survey  or  an  estimate  for  its  Raritan  River  program;  the  County 
Planning  Boards  have  been  requested  to  estimate  potential  re-use 
by  reaches.  Mr.  Shanklin  remarked  that  he  did  not  know  what  was 
the  best  approach  for  determining  re-use,  but  believed  that  for  the 
Delaware  study,  the  information  will  need  to  be  developed  by  the 
regions  adopted  for  the  study. 

19.  REMARKS  FOR  THE  CITY  OF  PHILADELPHIA,  a,  Mr.  Samuel  S. 
Baxter  opened  his  remarks  with  the  observation  that  when  a man  works 
for  a large  city  he  is  faced  with  the  requirement  of  being  provin- 
cial in  order  to  look  after  the  interests  of  his  own  city,  and  at 
the  same  time  being  broad-minded  enough  to  see  the  whole  picture. 

He  noted  that  there  were  discussions  of  small  dam  sites  and  major 
dam  sites,  and  the  distribution  of  these,  but  as  yet  he  had  not  seen 
any  tabulations  dealing  with  the  domestic  and  industrial  water  needs 
for  the  large  metropolitan  areas.  It  is  necessary  to  have  a real  good 
look  at  such  tabulations  and  the  indications  as  to  the  source  of  water 
to  meet  these  needs.  These  latter  must  ae  satisfied  before  there  can 
be  talk  about  recreational  and  other  incidental  uses.  In  Mr.  Baxter's 
opinion,  the  presentation  made  for  the  City  of  New  York  left  the 
impression  that  there  is  no  conflict,  whereas  he  feels  that  there  is 
a conflict  of  interests  as  one  looks  into  the  overall  problem.  It 
will  be  necessary  to  cooperate  and  compromise  in  order  to  work  out 
these  conflicts,  if  there  is  to  be  growth.  A point  may  be  reached 
where  limitations  of  growth  will  depend  on  the  amount  and  distribu- 
tion of  the  available  water.  It  has  been  found  in  Philadelphia  that 
the  releases  from  New  York  City's  Delaware  River  reservoirs  provided 
more  water  in  the  past  drought  year  than  could  have  been  expected  under 
natural  flow  conditions.  If  a severe  drought  were  to  occur  in  1975, 
it  is  highly  probable  that  there  will  not  be  as  much  water  for  release 
and  Philadelphia  might  be  hurt.  As  for  some  of  the  things  the  City  is 
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doing,  the  construction  of  improvements  Tor  the  filter  plant  at 
Torrcsdale  is  60".  complete  and  at  Qucrr.  Lane  the  work  is  going 
on  steadily.  The  Improvement  cf  h c th  rill  be  completed  by  the 
time  the  comprehensive  report  is  cut. 

b.  Discussion.  Mr.  Tore  ctat  that  he  did  not  in- 
tend to  leave  the  i:  .press ion  that  r : ••  re  r.o  problems  or  dif- 
ferences to  be  resolved,  but  that  ly  intelligently  ruing  to- 
gether there  is  no  reason  why  _ .is  grov  could  not  resolve  these 
differences  at  a practical  level.  le  stressed  that  are  was  no 
point  in  working  to  . final  pi. a.  unless  that  plan  prefaces  a 
state  of  relation:'.!!  ■ under  •'hich  n_l  c:rx  r.  1 could  live  in 


state  or  rc.atronr.i.  • v.nacr  ”.v.o.  ■>.  •• — c:r.c  r.  ccu_a  ave  an 
harmony;  there  would  bo  r.o  rcn*c  launcher g into  a situation 
where  there  is  a prolonged  state  :.  ..  • id  differences.  Mr. 

Ford  noted  that  the  water  resources  ".re  iixitea  to  a certain  ex- 
tent, however,  the  amount  of  v;a  tar  .".ail  1-  : ud  the  •.uter  needs 
are  known,  and  reasonable  people  ”111  cc. ,:o  terms  on  a plan  for 
its  use.  In  roly  to  .-.r.  Ford,  Mr.  Tauter  indicated  that  there 


were  no  nersonai  cut  ter- nces , 


20.  DESIGN  CD.IT2.TIA  TO?.  UrSThEdd:  DEE r AVOIDS  AS  AGREED  UPON 
EY  THE  C.  07  E.  - S CS  JOINT  WOldl  GROUP.  a.  Mr.  McNamara,  Chief, 
Design  & Estimate  Unit  of  the  Valley  Deport  Croup,  pr-- ten ted  in- 
formation on  the  structural  design  of  c ms  at  upstream  auxiliary 
reservoir  sites  as  developed  by  the  Joi~t  Work  Group  cf  the  Corps 
of  Engineers  and  the  Soil  Conservation  Service.  This  information 
appears  in  Appendix  E hereof. 

b.  Comment.  Mr.  Shanklin  noted  that  the  criteria  did 
not  conform  with  the  provisions;  of  the  State  of  he..  Jersey  for 
grass  spillways ; also  that  the  24"  pipe  for  the  main  spillway  is 
inadequate,  that  it  should  be  Ac”  and  net  less  than  33”  in  order 
to  pass  debris,  he  indicated  i;  at  ho  was  furnishing  the  Joint 
Work  Group  a copy  cf  the  Stare  re.rv.ircaa.entr  for  information  and 
comment.  t-;r.  Underhill  inqulrr  whether  any  thought  ad  been 
given  to  ownership  cf  these  up .;  rranm  auxiliary  res vxro  and 
whether  some  agency’  would  hav.  control  of  them.  1 - Chairman 
indicated  that  Mr.  Larson  cover.!  this  ’matter  on  trie  •receding 
day,  and  that  at  the  p. ..  rx  r xir.e,  for  the  purposes  of  the  survey, 
considerations  do  not  go  b y.  a phytic:.  1 plan. 

21.  CONTI  I3UTI0NS  OF  BAS  IN  fd  TO  FLOOD  FLOWS,  a. 

Mr.  Marshall  P..  laUiach,  Chad,  Ey...  ”1.  ■ ;•  Unit  or  the.  Valley  Report 
Croup,  presented  c r port  on  the  o rrf  . td.oa  of  b.  sir.  sub-areas 
to  floods  on  the  Dal. .rare  Riv  a a nns. trat.:d  graphically  the 

effect  .t  each  of  the  d.7  comp  ne  sub-areas  hud  on  the  flow  at 

Trenton  in  the  Au  ust  1933  if.  at.  This  report  is  Appendix  0 hereto. 


!>.  Cnmn'.i  nt.  Color Fryers  com m nted  that  this  type 

of  analysis  v/ill  need  to  be  ..  .do  for  each  of  the  pro;  - .’.cm  areas. 


22 . summary  of  data.  on'  toe  Magnitude  of  flood  damages.  Mr. 

David  E.  Dooley,  C ' lef , Plans  & Reports  Unit  of  tlic  Valley  Report 
Group,  presented  i summary  of  data  on  the  magnitude  of  flood  dam- 
There  was  no  comment  on  or  discussion  of  the  subject.  The 
fu!.1  text  of  Hr.  Donley's  presentation  is  Appendix  P hereto. 

23.  ORDER  OF  MAGNITUDE  OF  PROJECTED  WATER  MEEDS,  a.  The 
presentation  on  this  subject  was  made  by  Mr.  Russell  Morgan.  He 
described  the  basis  for  the  projections,  and  gave  preliminary 
projections  for  domestic  and  industrial  water  consumption  for 
the  years  1965,  19C0  and  2010  by  sub-areas.  Mr.  Morgan's  paper 
is  Appendix  Q hereto. 

b.  Comments.  There  war,  a request  for  a summation  of 
the  projected  water  needs,  to  which  Mr.  Morgan  replied  that  no 
total  v\".  made  because  It  might  give  an  erroneous  picture,  and 
pointed  out  that:  these  are  gross  ds  without  consideration  of 
re-use  f.ciors,  Mr,  Sower  quot.c* el  80%  as  the  re-use  for  the  Del- 
< v .10  Hudson  region  and  suggest:  d that.  1007,  be  applied  to  the 
Delaware  basin.  lie  indicated  that,  the  staff  of  the  Delaware 
Rt var  Basin  Advisory  Committee  had  need  for  the  total  projected 
demands  for  the  water  service  urea,  and  suggested  that  the  sub- 
t re a demands  be  totalled  uid  a re-use  factor  he  applied.  Mr. 
Morgan  implied  that  this  could  be  done  after  further  study  and 
commented  that  a re-use  factor  of  3-1/2  for  the  Ohio  River  had 
come  to  his  notice  recently.  Mr.  Sh/nkl in  inquired  whether  it 
would  be  possible  to  obtain  information  on  the  current  projec- 
tions even  though  of  a preliminary  nature  so  that  the  States 
co- ild  use  them  as  a basis  for  answering  some  of  the  questions 
be ought  up.  Colonel  Powers  indicated  that  the  back-up  studies 

other  information  was  available  for  use  in  preliminary  studies 
by  cooperating  agencies  but  warned  that  such  information  should 
rot  be  used  for  "official  thinking". 

V 

Mr.  Ross  requested  .:n  indication  as  to  when,  on 
i he  b r.f.  I -i  of  these  projections,  the  d>.imnd  wouid  exceed  the 
t apply  from  the  Delaware  River.  Mr.  lorgan  stated  that  such  an 
i s t i i,u.  to  had  not  been  made,  but  that  the  next  paper  to  be  pre- 
sented would  deal  with  surface  water  supply  potentials  of  the 
b cm  sub-areas. 

Mr.  Martin  raised  the  point  of  water  use  for  cool- 
ing, pur pos ; a in  power  plants  and  inquired  as  to  when  information 
d • he  demand  for  this  purpose  would  b;  available,  and  what  would 
be  the  impact  on  tins  demand  by  atomic  power  plants.  Mr.  Morgan 
r.-piv  d tli -it  an  estimate  of  demand  for  cooling  water  had  not  yet 
b.  i*  made;  . nd  as  for  cooling  water  fo,  atomic  power  plants,  the 
pif  nt  I n«J ! i >*  ten  ; are  that  i amount  of  water  required  would 
fc:  about  the  same  as  for  fossil  fuel  plants. 
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24.  WATE.'i  SUPPLY  POTENTIALS  OF  BASIN  SUB-AREAS.  Mr.  Russell 
Morgan  also  presented  a report  on  the  water  supply  potentials  of 
the  basin  sut-areas.  There  was  no  discussion  of  this  subject.  The 
full  text  of  this  presentation  is  Appendix  1 hereof. 

25.  STORAGE  POSSIBILITIES  IN  THE  BASIN  SUB-AREA.  a.  The 
presentation  on  this  subject  was  made  by  Mr.  C.  C.  McNamara.  He 
showed  locations  of  sites  which  are  being  studied  as  well  as  an 
inventory  cf  185  sites  v. Iilch  were  considered  at  various  times  in 
the  past.  The  full  text  of  this  presentation  is  Appendix  S hereof. 

1).  Comments.  Colonel  Powers  announced  that  he  would  be 
glad  to  hvir  of  any  additional  sites,  and  indicated  that  the  lists 
of  sites  a id  the  maps  referred  to  by  Mr.  McNamara  would  be  sent  to 
the  Coordinating  Committee,  INCODEL  and  the  Delaware  River  Basin 
Advisory  Committee. 

26.  REMARKS  FOR  DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE. 

Mr.  W,  Brinton  Whitall,  representing  the  Advisory  Committee  in  place 
of  Mr.  Walter  Phillips,  had  no  statement  to  make  at  this  time. 

27.  REMARKS  FOR  THE  INTERSTATE  COMMISSION  ON  THE  DELAWARE 
RIVER  BASIN.  Mr.  James  H.  Allen,  representing  Mr.  Francis  Pitkin, 
the  Chairman  of  INCODEL,  complimented  the  Corps  and  other  agencies 
on  the  manner  in  which  they  are  working  together.  INCODEL  has  been 
cooperating  fully  with  all  these  agencies,  and  at  the  present  time 
is  centering  most  of  its  attention  in  cooperating  with  the  Delaware 
Water  Pollution  Control  Commission  and  the  U.S.  Public  Health  Service 
in  attempting  to  appraise  the  comparable  values  of  upstream  releases 
on  water  pollution  in  the  estuary.  Mr.  Allen  st:ated  that  he  could 
not  yet  indicate  what  success  tie  group  will  have.  He  extended  an 
invitation  to  all  to  attend  INCCDEL's  annual  meeting  at  Atlantic  City 
on  2,  3,  and  4 October. 

28.  SUGGESTIONS  FOR  THE  NEXT  MEETING.  Tie  Chairman  indicated 
that  the  date  for  the  next  meeting  would  be  announced  as  soon  as  it 
could  be  set;  probably  at  the  end  of  May  or  early  June.  Consideration 
is  being  given  to  the  possibility  of  having  the  text  meeting  in  the 
upper  part  of  the  basin,  possibl/  Houesdale,  Ra.  Colonel  Powers  re- 
quested the  members  of  the  Coordinating  Comm. t ten  to  consider  the 
status  of  their  respective  programs  and  advise  him  within  the  next 

two  weeks  of  such  papers  they  would  like  to  present  at  the  next  meeting. 

29.  ADJOURNMENT.  The  meeting  was  adjourned  at  3:30  P.M.  on 
28  February. 


Chairman 


_ 
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* MINUTES  OF  FIFTH  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  26-27  JUNE  1958 
AT  HONES DALE,  PENNA. 


i 


1.  OPENING  REMARKS.  Committee  was  convened  in  the  Honesdale  High 
School  Auditorium,  Honesdale,  Pa.,  at  1:15  P.M.,  26  June  1958  by  Colonel 
W.  F.  Powers,  Chairman.  The  Chairman  expressed  his  appreciation  to  Mr. 
Brock,  Superintendent  of  Schools,  Wayne  County,  and  Mr.  Wta.  T.  McGinnis, 
Principal  of  the  Honesdale  High  School  for  making  facilities  available 
for  the  meeting.  He  also  thanked  Mr.  Wilber  A.  Blain,  Area  Engineer  and 
Mr.  J.  M.  Anderson  of  the  Area  Office  for  making  arrangements  for  the 
meeting. 

2.  INTRODUCTIONS,  a.  Colonel  Powers  introduced  Messrs.  H.  C.  C. 
Weinkauff  and  E.  W.  Landenberger  of  the  Office  of  Chief  of  Engineers  and 
Messrs.  James  R.  Johnston,  and  Burnham  H.  Dodge,  of  the  North  Atlantic 
Division  Office. 

b.  The  Chairman  then  introduced  the  members  and  alternates  of 
the  Coordinating  Committee,  who  were  as  follows: 

Mr.  Richard  Ackroyd,  Dept,  of  Commerce,  for  Mr.  S.  L.  Taylor 

Mr.  Lester  M.  Klashman,  Dept,  of  Health,  for  Mr.  S.  C.  Martin 

Mr.  A.  C.  Watson,  Dept,  of  Agriculture 

Mr.  D.  R.  Gascoyne,  Dept,  of  the  Interior 

Mr.  J.  H.  Spellman,  Federal  Power  Commission 

Mr.  Patrick  Connell,  Dept,  of  Labor,  for  Mr.  J.  F.  Foy 

Dr.  A.  Joel  Kaplovsky,  State  of  Delaware,  for  Mr.  R.  A.  Haber 

Mr.  B.  Budd  Chavooshian,  State  of  New  Jersey,  for  Mr.  J.  E.  McLean 

Mr.  R.  B.  Peterson,  State  of  New  York 

Mr.  M.  K.  Goddard,  State  of  Pennsylvania 

Mr.  Arthur  C.  Ford,  City  of  New  York 

Mr.  Samuel  S.  Baxter,  City  of  Philadelphia 

c.  The  members  introduced  ;he  various  representatives  from  their 
agencies.  The  names  of  the  125  persons  who  registered  and  attended  the 
meeting  are  listed  in  Appendix  A hereto. 

3.  MINUTES  OF  PREVIOUS  MEETING,  a.  The  following  modification  was 
requested  in  the  minutes  of  the  fourth  meeting  held  in  Philadelphia,  Pa., 
on  27-28  February  1958: 

In  Appendix  R,  paragraph  3a,  the  last  sentence  reads:  "Period 

used  was  1923-1943  inclusive."  It  should  read:  "Period  used 

was  1923-1954  inclusive." 


Jou  minutes  of  next  meeting  for  corrections. 


b.  The  minutes  were  approved  subject  to  the  above  modifica- 
tion. 

4.  REPORT  RELATIVE  TO  EVALUATING  AND  PROJECTING  THE  EFFECTS  OF 
POLLUTION  IN  THE  TIDAL  BASIN,  a.  Mr.  A.  N.  Diachishin,  a consultant 
of  the  public  Health  Service,  reported  on  the  methods  to  be  used  in 
evaluating  and  projecting  the  effects  of  pollution  in  the  tidal  portion 
of  the  Delaware  River  below  Trenton,  N.J.  The  methodology  is  essentially 
a statistical  application  of  a group  of  equations  representing  a harmonic 
series  which  will  be  analyzed  to  determine  the  various  complex  components 
of  water  quality.  A copy  of  this  report  is  attached  as  Appendix  3 hereto. 

b.  In  response  to  a question  by  Dr.  Kaplovsky,  Mr.  Diachishin 
stated  that  data  on  the  model  study  work  by  the  Waterways  Experiment 
Staifon,  at  Vicksburg,  Mississippi,  had  been  incorporated  into  this  re- 
port as  far  as  possible,  but  there  were  limitations  on  the  use  of  those 
data. 


c.  In  response  to  a question  by  Mr.  Gascoyne  as  to  what  pro- 
visions were  made  in  the  analysis  procedure  to  compensate  for  wind  tides, 
Mr.  Diachishin  explained  that  the  only  manner  in  which  these  effects  will 
be  detected  will  be  by  a comparison  of  the  curves  for  various  seasons 
developed  from  the  equations,  and  he  gave  assurance  that  these  effects 
would  be  considered. 

5.  REPORT  ON  PROGRESS  OF  WORK  BY  DEPARTMENT  OF  AGRICULTURE.  Mr. 

A.  C.  Watson  reported  that  the  work  of  his  department  is  about  on 
schedule,  and  that  mo3t  of  the  ten  parts  of  the  study  on  the  use  and 
management  of  land  and  cover  have  been  started  and  some  are  completed. 

The  study  on  water  for  irrigation  and  rural  use  is  well  underway.  Be- 
cause most  of  the  lands  irrigated,  or  ta  be  irrigated,  are  in  the  path 
of  industrial  or  urban  development,  the  xnfluence  on  the  impact  of 
urban  development,  as  it  will  relate  tc  irrigation,  is  expected  to  be 
profound.  Concern  was  expressed  over  some  of  the  best  agricultural 
land  being  diverted  to  industrial  and  urban  uses.  Preliminary  estimates 
of  the  number  of  acres  to  be  irrigated  by  1975-1980,  indicate  that 

from  then  on,  acreage  of  irrigated  land  will  taper  off  and  probably 
gradually  be  reduced.  In  reference  to  small  dams  and  reservoirs,  for 
drainage  areas  of  less  than  one  square  mile,  Mr.  Wat3on  indicated  that 
there  will  be  opportunities  for  such  s.nall  projects  as  well  as  those  in 
the  upstream  auxiliary  reservoir  program  being  made  jointly  with  the 
Corps  of  Engineers.  Mr.  Watson's  full  report  is  Appendix  C hereto. 

6.  SMALL  DAMS  AND  THEIR  JUSTIFICATIONS  IN  THE  DELAWARE  BASIN.  The 
following  four  presentations  by  members  of  Soil  Conservation  Service, 
Department  of  Agriculture,  are  related  to  the  studies  on  the  upstream 
auxiliary  reservoir  program  by  the  C.  of  E.-SCS  Joint  Work  Group: 


a.  In troduction.  Mr.  John  Tlnivell  explained  that  the  place 
of  the  small  dams  in  the  Delaware  baBin  program  depends  upon  their  sig- 
nificance in  and  relationship  to  upstream  problems  related  to  flood 
damages,  water  supply,  recreation,  pollution  control  and  agricultural 
water  management,  and  upon  the  feasibility  of  fitting  them  into  an 
overall  reservoir  program  including  both  large  and  small  structures.  A 
copy  of  his  report  is  attached  as  Appendix  D hereto. 

b.  Hydrology.  Mr.  Vincent  McKeever  described  the  hydrologic 
procedures  which  consist  of  two  principal  phases:  (1)  Hydraulics  and 
hydrology  used  in  the  design  of  the  structures;  and  (2)  Methods  and 
procedures  used  for  evaluating  their  effects  on  stream  flows.  A copy 
of  his  report  is  attached  as  Appendix  E hereto. 

c.  Sediment  Relationships.  Mr.  G.  R.  Hall  discussed  the  re- 
lationship of  geology  to  sedimentation  production  and  sediment  problems. 

A copy  of  his  report  is  attached  as  Appendix  F hereto. 

d.  Economics . Mr.  L.  R.  Shulk  discussed  the  appraisal  of 
agricultural  damages  and  stated  the  same  general  principles  of  flood 
water  damage  appraisal  apply  to  urban  and  agricultural  property.  Most 
of  the  discussion  treated  the  methods  of  appraisal  flood  damage  to 
growing  crops.  A copy  of  his  report  is  attached  as  Appendix  G hereto. 

e.  In  response  to  questions  and  comments,  Mr.  Tinivell  stated 
that  the  36  sites  in  the  upstream  auxiliary  reservoir  program  selected 
for  detail  study  had  been  analyzed  not  only  from  the  viewpoint  of 
engineering  feasibility,  but  also  with  respect  to  physical  features  such 
as  road,  railroads,  etc.,  in  the  affected  area.  He  added  that  it  was 
not  yet  known  how  many  of  the  dams  could  be  actually  built  from  the 
standpoint  of  economic  feasibility.  Colonel  Powers  pointed  out  that  the 
agricultural  damage  study  will  not  give  the  specific  number  of  required 
small  dams,  but  that  it  will  give  criteria  to  be  applied  in  the  evaluation 
of  particular  projects.  Regarding  cost  estimates  Mr.  Tinivell  agreed 
that  the  annual  maintenance  costs  would  vary  with  the  sizes  of  the  struc- 
tures, and  that  the  Joint  Work  Group  nad  a source  of  unit  costs  for 
construction  from  the  experience  of  the  SCS  in  its  PL  566  program. 

7.  REPORT  ON  PROGRESS  OF  WORK  BY  CORPS  OF  ENGINEERS.  Mr.  Russell 
Morgan,  Chief  of  the  Valley  Report  Group,  stated  the  work  in  his  group 
has  progressed  to  where  they  are  now  making  initial  use  of  the  hydrolo- 
gic and  economic  tools  of  which  he  spoke  at  previous  meetings.  These 
were  used  in  connection  with  an  appraisal  of  the  relative  merit  of  the 
various  sites  included  in  the  list  reported  on  at  the  fourth  meeting. 

He  gave  a resume  of  the  work  done,  and  currently  underway  in  the  various 
units  of  his  office.  Mr.  Morgan's  report  is  attached  as  Appendix  H 
hereto. 


8.  REPORT  ON  PROGRESS  OF  WORK  BY  THE  DEPARTMENT  OF  THE  INTERIOR. 

Mr.  D.  R.  Gascoyne  summarized  the  work  being  done  by  the  National  Park 
Service,  the  Geological  Survey,  and  the  Fish  and  Wildlife  Service,  and 
indicated  that  these  three  agencies  were  maintaining  their  schedules  for 
the  completion  of  their  reports.  He  announced  that  the  final  draft  on 
recreation  resources  of  the  basin  will  be  submitted  to  the  District 
Engineer  not  later  than  31  January  1959,  that  the  first  group  of  three 
sub-basin  reports  will  be  submitted  within  a few  days  and  that  the  second 
group  is  expected  to  be  completed  about  1 August  1958.  A copy  of  this 
report  is  attached  as  Appendix  I hereto. 

9.  STATUS  OF  AND  FINDINGS  FROM  THE  U.  S.  GEOLOGICAL  SURVEY'S  REPORT, 
a.  The  report  by  Mr.  Garald  G.  Parker  indicated  that  the  Geological 
Survey  and  the  Department  of  the  Interior  plan  to  eventually  cover  the 
entire  United  States  with  such  studies  as  are  now  being  made  on  the 
Delaware  River  basin.  This  first  general  hydrologic  evaluation  of  a 
major  river  basin  (the  Delaware)  integrates  and  evaluates  the  many 
elements  of  water-supply  problems  and  is  intended  to  provide  the  broad 
foundation  upon  which  all  preliminary  planning  and  subsequent  detailed 

stt dies  can  be  based.  An  equation  was  given  for  a water  budget;  then 
using  the  records  for  a 30-year  period,  it  was  shown  that  more  than  half 
of  the  total  precipitation  in  the  basin  is  lost  through  evapo-transpiration. 
About  36%  of  the  average  annual  water  crop,  potentially  available  for 
harvesting  in  the  basin,  is  now  being  withdrawn.  It  was  emphasized  that 
the  available  water  can  be  used  repeatedly  as  long  as  it  is  not  despoiled 
or  depleted  by  its  use  and,  therefore,  the  most  important  consideration 
is  consumptive  use.  It  is  estimated  that  less  than  57.  of  all  water  with- 
drawn from  the  basin  is  consumptively  used.  Based  on  a forecast  of  a 
national  increase  of  76%  in  water  use  from  1955  to  1975,  it  appears  that 
more  storage  mu3t  be  provided,  better  use  must  be  made  of  available  water 
and  water  conservation  must,  eventually,  be  practiced  rigidly.  Methods 
of  augmenting  the  water  supply  were  mentioned.  Mr.  Parker's  presentation 
covered  briefly  the  ground  water  supplies  in  both  the  upper  and  the  lewer 
parts  of  the  basin.  It  was  the  speaker's  view  that  water-resources  pro- 
blems are  related  more  to  quality-of-wc ter  aspects  than  they  are  to  quantities 
of  water  available  and  the  research  into  the  quality-of-water  aspects  of 
the  water  supply  should  be  emphasized.  A copy  of  this  report  is  Appendix 
J hereto,  which  is  being  distributed,  for  work  purposes,  only  to  members 
of  the  Committee  and  staff  of  the  agencies  they  represent. 

b.  Mr.  Klashman  indicated  that  there  was  a difference  between 
the  average  daily  water  use  figure  presented  by  Mr.  Parker  and  that  which 
the  Public  Health  Service  was  using  in  its  report  on  municipal  and  in- 
dustrial water  use,  and  asked  for  the  source  of  the  water  use  figure  of 
4,750  mgd  and  whether  that  figure  reflected  reuse.  The  reply  was  to  the 
effect  that  the  4,750  mgd  was  compiled  from  data  from  various  sources, 
that  it  represented  fresh  water  use  only  (saline  water  use  in  lower  part 
of  the  basin  was  excluded)  and  that  it  did  include  reuse.  In  view  of  the 


fact  that  t l'\i  Corps  had  assigned  to  the  Public  Health  Service  the  task 
of  preparing  a report  on  municipal  and  industrial  use,  the  Chairman  re- 
quested Hr.  Klashman  to  arrange  a meeting  with  Geological  Survey  repre- 
sentatives for  the  purpose  of  resolving  any  differences  which  may  appear 
in  the  detail  data  from  which  the  average  daily  consumption  was  compiled. 

c.  Hr.  Ford  requested  the  Chairman's  permission  to  submit  a 
memorandum  giving  New  York  City's  comment  on  Mr.  Parker's  discussion  with 
particular  regard  to  the  inference  that  diversions  were  made  from  low 
flows,  1/ 

d.  Colonel  Powers  expressed  a desire  to  make  the  theme  of  the 
next  meeting  a discussion  of  figures  on  water  use  and  the  methods  used 
to  obtain  these  figures.  The  Public  Health  Service  and  the  Department 
of  Agriculture  were  requested  to  prepare  talks  on  means  of  arriving  at 
water  use  figures.  Also,  state  members  were  requested  to  furnish  to 
Committee  members  and  the  Chairman  by  the  first  of  September  their 
current  estimates  of  projected  demands  and  their  projected  plans  for 
meeting  those  demands;  however,  if  the  information  were  not  complete, 
then  the  states  should  furnish  whatever  information  they  had  by  that 
date. 


1 J Subsequent  to  the  meeting  Mr.  Parker  amended  his  statement,  which 
appears  in  that  form  as  Appendix  J,  to  stress  that  the  diversions  by 
New  York  City  are  from  storage  accumulated  during  period  of  high  flow 
and  that  releases  from  the  City's  reservoirs  during  periods  of  drought 
or  low  flow  actually  increase  the  normal  low  flow  of  the  river.  Also, 

Mr.  Parker  wrote  a letter  of  clarification  to  Mr.  D.  R.  Gascoyne,  who 
represents  the  Department  of  the  Interior  on  the  Coordinating  Committee, 
and  furnished  copies  of  that  letter  to  Mr.  Ford  and  to  the  Chairman. 

Mr.  Ford,  in  turn,  indicated  by  letters  to  Mr.  Parker  and  the  Chairman 
that  he  was  satisfied  with  Mr.  Parker1 s clarification  that  New  York 
City's  diversions  are  from  high-flows  which  would  have  been  wasted  had 
they  not  been  impounded.  Although  the  effects  of  the  City's  reservoir 
operations  on  river  low  flows  has  been  clarified  to  the  satisfaction  of 
the  Member  from  New  York  City,  the  Chairman  desires  to  call  attention 
to  the  fact  that  in  the  comparison  of  estimated  maximum  consumptive  use 
(670  mgd  in  195.5)  with  the  estimated  minimum  7-day  flow  at  Wilmington 
(1,300  mgd;  recurrence  interval  of  .10  years),  the  diversion  of  350  mgd 
by  New  York  City  is  included  in  the  670  mgd.  In  view  of  Mr.  Parker's 
clarification  this  comparison  should  be  accepted  as  an  indication  of 
the  order  of  magnitude  of  water  use  vs.  water  available  during  a selected 
period  of  low  flow.  The  figures  used  in  this  comparison  are  not  to  be 
interpreted  as  being  indicative  of  the  degree  of  depletion  of  available 
low  flows  imposed  by  known  water  uses  and  diversions. 


10.  STATUS  AND  FINDINGS  FROM  THE  U.  S.  FISH  AND  WILDLIFE  SERVICE'S 
REPORT,  a.  Mr.  B.  F.  Donley  indicated  a desire  to  encourage  and  advise 
the  Corps  of  Engineers  in  the  selection  and  preservation  of  the  better 
marshes  in  the  vicinity  of  Philadelphia.  The  marshes  are  habitat  for 
wildlife,  broadly  speaking  --  undomesticated  animals.  In  Mr.  Donley's 
opinion  few  people  are  correctly  informed  on  this  subject.  He  used 
Sullivan  County,  New  York,  to  illustrate  the  economic  importance  of 
hunting  and  fishing,  which  are  dependent  upon  proper  management  of  fish 
and  wildlife.  Mr.  Donley  said  he  wanted  to  bring  these  facts  to  the 
attention  of  the  Committee  and  to  state  that  when  fish  and  wildlife  are 
being  considered  in  planning  the  Service  does  not  want  them  to  be  con- 
sidered as  a fringe  benefit.  Appendix  K hereto  contains  Mr.  Donley's 
remarks  in  full. 

b.  Colonel  Powers  stated  that  as  far  as  he  was  concerned,  the 
fish  and  wildlife  would  not  be  considered  as  fringe  benefits.  The  Chair- 
nun  then  suggested  that  the  Fish  and  Wildlife  Service  prepare  for  dis- 
tribution some  of  the  reports  it  is  now  working  on,  and  summarize  its 
activities  on  the  comprehensive  report  for  the  next  meeting  in  order  that 
the  background  data  will  be  understood. 

11.  SUMMARY  OF  STUDY  OF  RECREATION  HABITS  AND  PREFERENCES  OF  THE 
DELAWARE  RIVER  BASIN  POPULATION  BY  THE  NATIONAL  PARK  SERVICE,  a.  Mr. 

L.  H.  McDowell  stated  that  in  order  for  the  National  Park  Service  to 
formulate  a plan  for  the  utilization  of  the  recreation  resources  of  the 
Delaware  River  basin  which  would  meet  the  non-urban  recreation  needs  of 
the  basin  population,  the  preferences  of  the  population  had  to  be  deter- 
mined first.  He  then  outlined  these  preferences  which  were  determined 
by  a field  study  made  by  the  National  Recreation  School  through  the 
facilities  of  Audience  Research  Incorporated.  A copy  of  this  report  is 
attached  as  Appendix  L hereto. 

b.  Colonel  Powers  commented  that  the  report  on  the  field  study 
was  a very  substantial  addition  to  the  survey  effort  and  provided  that 
information  needed  to  support  and  understand  the  findings  to  be  presented 
in  the  final  report  by  the  Park  Service. 

12.  REPORT  ON  PROGRESS  OF  STUDIES  BY  DEPARTMENT  OF  COMMERCE.  Mr. 
Richard  Ackroyd  stated  that  there  are  seven  agencies  of  the  Department 
of  Commerce  that  are  participating  in  the  Delaware  basin  survey  and 
that  Mr.  Wardwell  would  present  a report  for  the  Office  of  Business 
Economics.  The  Bureau  of  the  Census  work  in  connection  with  the  survey 
lias  been  given  to  the  Office  of  Business  Economics  for  use  in  its 
economic’  base  survey  and  a report  on  the  work  of  that  Bureau  would  be 
included  in  the  report  by  OBE's  representative.  The  Weather  Bureau  was 
represented  by  : r.  T.  S.  Nordenson  who  advised  that  they  are  preparing 
a report  on  h >logic  data  for  the  survey.  Mr.  Ackroyd  introduced 
Commander  Wn.  i- . Deane,  Baltimore  District  Office  of  the  Coast  arid  Geodetic 
Survey.  This  was  the  first  opportunity  Commander  Deane  had  to  attend  a 
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meeting  of  th-  Committee.  None  of  the  remaining  cooperating  agencies 
of  the  Department  of  Commerce  is  actively  engaged  in  studies  for  the 
survey  at  this  time  and  so  had  no  report  to  offer.  These  include  the 
Office  of  Area  Dovelopmentj  Office  of  Under  Secretary  for  Transportation 
and  Bureau  of  Public  Roads. 

13.  SUMMARY  OF  PROJECTIONS  MADE  BY  THE  OFFICE  OF  BUSINESS  ECONOMICS, 

a.  Mr.  C.  A.  R.  Wardwell  reported  that,  the  final  report  had  been  com- 
pleted und  would  be  submitted  to  the  District  Engineer  within  a week. 

There  were  very  few  changes  made  in  the  preliminary  figures  which  were 
previously  submitted  and  distributed.  Preparation  of  the  final  report 
involved  mostly  the  preparation  of  written  descriptions  of  the  analysis 
underlying  the  procedures  used. 

b.  The  main  use  of  the  report  will  be  in  connection  with  studies 
to  estimate  probable  water  demands  over  the  next  50  years.  The  population 
of  the  whole  Delaware  service  area  is  expected  to  increase  95%,  and  for 
the  Delaware  basin  and  coastal  region  combined  to  increase  103%.  It  Is 
estimated  that  in  50  years  the  increase  in  the  number  of  households  in 

the  Delaware  service  area  will  be  108%  of  the  1955  number.  These  esti- 
mated increases  will  have  a direct  bearing  on  the  increased  water  needs. 
Employment  projections  also  must  be  considered,  but  while  the  increase 
in  this  instance  is  estimated  roughly  as  98%,  production  per  employee 
will  be  greatly  increased.  For  the  entire  country,  production  per  employee 
is  expected  to  increase  five-fold.  The  speaker  suggested  that  serious 
consideration  be  given  to  the  regional  income  figures,  for  these  are  the 
measure  of  goods  and  service  output,  and  could  be  used  as  a basis  for 
estimating  water  demands.  It  was  stated  that  the  estimates  for  the 
entire  Delaware  service  area  are  believed  to  be  more  realistic  than  those 
for  the  eight  sub-regions. 

c.  When  asked  by  Mr.  Shanklin  if  the  populations  could  be 
given  by  counties,  Mr.  Wardwell  indicu  ed  that  QBE  ha3  projected  the 
populations  by  sub-regions  only,  but  with  those  figures  and  the  facts 
known  by  the  states  regarding  their  ovn  counties,  the  states  could  make 
their  own  figures  for  the  counties.  Dr.  Kaplovsky  indicated  that  the 
State  of  Delaware  had  done  so  with  satisfactory  results, 

14.  REPORT  ON  PROGRESS  OF  STUDIES  BY  THE  FEDERAL  POWER  COMMISSION, 
a.  Mr.  John  H,  Spellman  referred  to  the  estimated  amounts  of  future 
utility  power  requirements  which  he  presented  at  the  previous  meeting. 

Since  that  time  his  agency  has  been  completing  the  power  market  report 
which  will  be  incorporated  into  the  report  being  prepared  for  the  survey. 
The  market  area  selected  for  study,  which  is  Power  Supply  Area  4 and 
part  of  area  5,  requires  some  12 -million  kilowatts.  This  is  one  of  the 
largest  power  pools  in  the  country.  These  .requirements  will  be  increased 
to  between  25-  and  27-million  kilowatts  within  the  next  20  years.  This 
Indicates  that  there  will  be  a market  for  any  hydroelectric  power  which 
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may  be  developed  under  the  comprehensive  plan  for  the  basin.  He  stated 
that  a paper  would  be  presented  at  the  next  meeting  describing  the 
Commission's  methods  of  evaluating  hydroelectric  power  and  how  it  might 
be  utilized. 

b.  Mr.  Spellman,  referring  to  the  licensing  responsibility  of 
the  Commission  under  the  Federal  Power  Act,  stated  that  the  project  must 

be  best  adapted  to  a comprehensive  plan.  It  was  indicated  that  in  addition 
to  developing  tools  to  be  used  by  the  Corps  of  Engineers  in  its  projects, 
the  Cc  -mission  is  concerned  with  the  methods  of  developing  the  plan  and 
of  bo3t  utilizing  the  water  resources  of  the  basin.  Hope  was  expressed 
tint  a little  more  definite  information,  in  respect  to  power  values,  would 
be  available  for  the  next  meeting. 

c.  With  reference  to  the  concern  expressed  by  Mr.  Donley  of 
the  Fish  and  Wildlife  Service,  Mr.  Spellman  remarked  that  the  Commission 
has  strict  licensing  requirements  to  protect  liuh  and  wildlife. 

15.  REPORT  ON  PROGRESS  OF  STUDIES  BY  PUBLIC  HEALTH  SERVICE.  Mr. 

L<  s ter  M.  Klashman  stated  the  revised  draft  oi  the  report  on  municipal 
and  industrial  water  use  will  be  submitted  to  the  District  Engineer  in 
early  August  1958.  Additional  sections  to  this  report  are  being  prepared 
covering  the  municipal  systems  of  New  Yorl  City  ami  Philadelphia.  The 
report  on  stream  quality  in  the  basin  is  ju  preparation.  That  portion 

of  it  which  covers  the  basin  north  of  Trenton,  New  Jersey,  and  includes 
the  results  of  the  survey  tliat  the  Public  Health  Service  conducted  last 
summer  in  the  Port  Jervis -Trenton  section  of  the  basin,  has  been  sent 
to  the  Water  Quality  Work  Group  for  review  and  coisment.  The  results  of 
the  classification  study  of  the  New  York  State  Water  Pollution  Control 
Board,  currently  underway  in  the  New  York  section  of  uhe  basin,  will  be 
incorporated  into  the  final  report  on  Stream  Quality,  The  Water  Quality 
Work  Group  will  also  review  the  report  on  the  tidal  section  which  is  now 
being  prepared.  The  inventory  of  municipal  and  industrial  wastes  within 
the  basin  has  been  substantially  completed,  and  will  be  summarized  and 
forwarded  to  the  District  Engineer,  for  distribution  to  the  Committee. 

Mr.  Klashman  expressed  hope  that  the  revised  figures  to  be  obtained  from 
the  inventory  of  municipal  water  supplies,  currently  progressing  satis- 
factorily, can  be  incorporated  into  the  report  on  municipal  and  industrial 
water  use. 

16.  SUMMARY  REPORT  ON  THE  RESULTS  OF  THE  WATER  QUALITY  STUDIES  MADE 
HI  THE  NON-TIDAL  SECTION  OF  THE  BASIN  BY  THE  PUBLIC  HEALTH  SERVICE.  Mr. 
Robert  V.  Thomann  presented  a paper  describing  stream  quality  conditions 
in  the  non-tidal  portion  of  the  basin  which  included  the  results  of  the 
quality  survey  conducted  by  the  Public  Health  Service  during  the  summer 
of  1957.  The  results  of  the  water  quality  studies  will  form  the  basis 
for  predictions  of  future  water  quality  conditions  under  the  proposals 

of  the  comprehensive  plan,  and  analyses  could  then  be  made  to  determine 
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the  costs  and  benefits  attributable  to  the  predicted  changes  in  water 
quality.  The  paper  is  attached  as  Appendix  M hereto. 

17.  STATUS  REPORT  ON  WORK  OF  C.  OF  E.  - SCS  JOINT  WORK  GROUP.  Mr. 

M.  R.  Iakisch  of  the  Corps  of  Engineers  showed  a slide  of  a map  showing 
the  36  sample  site3  selected  by  the  C.  of  E.  - SCS  Joint  Work  Group  making 
the  study  for  the  upstream  auxiliary  reservoir  program.  He  explained  the 
assumptions  and  criteria  used  to  prepare  detailed  design  and  cost  esti- 
mates for  the  selected  sites.  He  said  that  studies  are  now  in  process  to 
generalize  the  design  data,  developed  for  the  flood  control  structures 

of  the  36  sites,  for  use  in  evaluating  the  remaining  300  upstream  auxiliary 
reservoir  sites.  Mr.  lakisch's  full  report  is  attached  as  Appendix  N 
hereto. 

18.  REPORT  ON  ORDER  OF  MERIT  OF  PROJECTS  SELECTED  FOR  STUDY,  a. 

Mr.  Russell  Morgan,  Chief,  Valley  Report  Group,  Corps  of  Engineers,  re- 
ported on  the  assumptions  and  procedures  used  for  selection  of  the  39 
main-stream  storage  projects  which  seem  most  probable  of  eventual  justi- 
fication. Their  geographic  locations  show  a reasonably  uniform  distri- 
bution in  the  basins  of  the  Lehigh,  Schuylkill  and  B randywine -Chr is t ina 
Rivers.  Mr.  Morgan  outlined  a typical  plan  for  ultimate  development  of 
the  basin  which  would  include  about  1,700,000  acre-feet  of  water  storage 
at  six  sites  in  the  upper  part  of  the  basin  at  and  above  the  Tocks  Island 
site.  An  additional  160,000  acre-feet  of  storage  seems  practical  at 
seven  sites  on  tributaries  to  the  reach  of  the  Delaware  from  Tocks  Lsland 
to  Easton.  Five  sites  in  the  Lehigh  basin  could  provide  an  additional 
378,000  acre-feet  of  storage  and  five  sites  on  tributaries  to  the  reach 
of  the  Delaware  from  Easton  to  Trenton  would  provide  168,000  acre-feet 

of  storage.  In  the  lower  part  of  the  basin,  seven  sites  in  the  Schuylkill 
and  four  sites  in  the  Brandywine -Christina  basin  would  provide  286,000 
acre-feet  and  170,000  acre-feet  of  storage,  respectively.  This  typical 
plan  would  provide  in  34  projects,  a total  of  2,862,000  acre-feet  of 
storage  for  water  supply  purposes  and  could  be  used  to  provide  minimum 
flows  of  8,200  cfs  in  the  Delaware  River  at  Trenton,  1,450  cfs  in  the 
Schuylkill  River  at  Philadelphia,  and  330  cfs  in  the  Brandywine,  at 
Wilmington, 

b.  Colonel  Powers  emphasized  that  the  detailed  list  of  39 
possible  dam  sites  is  far  from  final.  Many  may  never  be  built  and  some 
of  those  finally  decided  on  may  not  be  built  for  25  years  or  more.  For 
these  reasons  the  Chairman  indicated  that  the  list  of  potential  sites 
arid  the  map  showing  their  locations  would  not  be  published  as  a part  of 
these  minutes,  but  that  lwo  copies  of  Mr.  Morgan's  paper  with  the  list 
and  map  would  be  furnished  for  study  purposes  to  each  member  of  the 
Committee,  and  to  the  Delaware  River  Basin  Advisory  Committee  and  the 
Interstate  Co’innission  on  the  Delaware  tivsr  Basin. 

c.  In  response  to  a ques  :io:.i  by  Mr.  Shanklin  as  to  what 
comments  were  desired  in  the  near  future  relative  to  the  grouping  of 
sites  presented  by  Mr.  Morgan , the  Chairman  requested  the  participating 
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agencies  to  give  him  an  initial  appraisal  of  the  grouping,  and  to  comment 
on  its  effectiveness  and  whether  any  major  discrepancies  are  discerned. 

d.  The  Chairman  again  requested  member-representatives  of  the 
states  to  furnish,  by  the  first  of  September,  a then  current  estimate  of 
water  demands  by  general  location,  quantity  and  time.  He  offered  to 
arrange  conferences  in  any  3tate  or  area,  upon  request. 

19.  SUGGESTIONS  OF  TOPICS  FOR  CONSIDERATION  AT  NEXT  MEETING,  a. 
Colonel  Powers  announced  that  the  major  theme  for  the  next  meeting  will 
be  water-demand  and  water-use.  As  stated  in  paragraphs  9d  and  10b, 
above,  the  Public  Health  Service  and  the  Department  of  Agriculture  were 
requested  to  prepare  talks  or  discussions  on  means  of  arriving  at  water- 
use  figures,  and  Fish  and  Wildlife  Service  was  requested  to  summarize 
its  activities  on  the  comprehensive  report. 

b.  After  a general  discussion  a.y  to  place  and  date  for  the 
next  meeting,  the  members  agreed  that  it  would  be  held  18-19  September, 
and  the  invitation  extended  by  Mr.  Peterson  and  Mr.  Ford  to  hold  the 
meeting  in  New  York  City  was  accepted. 

20.  VISIT  TO  DAM  SITES,  a.  Mr.  A.  C.  Watson  introduced  Mr.  Howard 
Miller,  engineer  of  the  local  watershed  week  plan  party  of  the  Soil 
Conservation  Service,  who  described  the  snuall  dam  project  being  designed 
for  a site  on  Lollipop  Creek,  about  1.3  miles  above  its  mouth  at  White 
Mills.  The  design,  construction,  operation  and  maintenance  of  the  pro- 
ject are  the  responsibilities  of  the  local  interests  under  P.L.  566. 

After  a briefing  on  the  project  by  Mr.  Miller,  he  conducted  a bus  trip 

to  the  dam  site,  passing  through  the  area  effected  by  the  project  enroute. 

b.  The  group  was  then  taken  to  Dyberry  reservoir  and  dam  site, 
which  is  located  about  two  and  a half  miles  upstream  from  the  junction 
of  Dyberry  Creek  and  the  Lackawaxen  River  in  Honesdale.  Major  George  A. 
Austin,  Jr.,  of  the  Corps  of  Engineers,  conducted  this  trip.  He  described 
the  features  and  purpose  of  the  project,  and  explained  the  progress  made 
since  the  work  was  started  in  July  1957.  The  estimated  project  cost  is 
$4,500,000.  The  Dyberry  project  together  with  the  Prompton  project,  lo- 
cated on  the  Lackawaxen  River,  four  miles  above  Honesdale,  will  control 
a drainage  area  of  125  square  miles. 


W.  F.  POWERS 
Colonel,  CE 
Chairman 
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• MINUTES  OF  SIXTH  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  18-19  SEPTEMBER  1958 
IN  NEW  YORK  CITY 


1.  OPENING  REMARKS.  The  Committee  was  convened  in  the  North 
Lounge  of  Hunter  College  on  18  September  1958  by  Colonel  W.  F.  Powers, 
Chairman.  Colonel  Powers  expressed  appreciation  of  permission  given 
by  Dr.  John  J.  Meng,  De.in  of  Administration  of  Hunter  College,  for 
the  use  of  college  facilities  for  the  meeting.  He  also  acknowledged 
the  efforts  of  Mr.  Arthur  C.  Ford  and  Mr.  V.  G.  Terenzto  of  the  City 
of  New  York  in  making  arrangements  for  the  meeting. 

2.  ATTENDANCE  AND  INTRODUCTIONS.  a.  Tie  following  members 
were  in  attendance: 

Mr.  Richard  Ackroyd,  Department  of  Commerce 

Mr.  Samuel  S.  Baxter,  City  of  Philadelphia 

Mr.  Patrick  M.  Connell  for  Mr.  John  F.  Foy,  Department 

of  Labor 

Mr.  Arthur  C.  Ford,  City  of  New  York 

Mr.  D.  R.  Gascoyne,  Department  of  the  Interior 

Mr.  Maurice  K.  Goddard,  Commonwealth  of  Pennsylvania 

Dr.  A.  Joel  Kaplovsky  for  Mr.  Richard  A.  Haber,  State  of 

Delaware 

Mr.  Lester  M.  Klashman  for  Mr.  Sylvan  C.  Martin,  Depart- 
ment of  Health,  Education  & Welfare 
Mr.  Ronald  B.  Peterson,  State  of  New  York 

Mr.  George  R.  Shanklin  for  Mr.  Salvatore  A.  Bontempo,  Statu 

of  New  Jersey 

Mr.  John  H.  Spellman,  Federal  Power  Commission 
Mr.  Alvin  C.  Watson,  Department  of  Agriculture 


b.  Colonel  Powers  announced  that  Mr.  Salvatore  A.  Bontempo 
has  replaced  Mr.  Joseph  E.  McLean  as  member  ot  the  Coordinating  Com- 
mittee for  the  State  of  New  Jersey,  and  expressed  regret  that  Mr. 
Bontempo  was  not  present.  Tie  Chairman  then  Introduced  Mr.  Don  Horton 
of  the  Office  of  the  Secretary  :>f  the  Army,  Mr.  Edward  W.  Landenberger 
of  the  Office  of  the  Chief  of  Engineers  and  Mr.  Paul  A.  Jaenichen  o£ 
the  North  Atlantic  Division  Otfice.  The  members  introduced  the  vari- 
ous representatives  from  their  respective  agencies.  Mr.  Baxter 
announced  that  Mr.  Murray  B.  McPherson  has  replaced  Mr.  Gerald  E. 
Arnold  as  alternate  member  of  the  Coordinating  Committee  for  the  City 
of  Philadelphia. 


c.  The  names  of  the  1 10  persons  who  registered  and  attended 
the  meeting  are  listed  in  Appendix  A hereto. 
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3.  MINUTES  OF  PREVIOUS  MEETING,  a.  The  following  modifications 
were  requested  In  the  minutes  of  the  fifth  meeting  held  in  Honesdale, 

Pa.  on  26-27  June  1958: 

(1)  On  page  2,  paragraph  4b,  delete  "incorporated  into  this 
report  as  far  as  possible"  and  insert  in  lieu  thereof  "considered  in 
the  report". 

(2)  On  page  4,  paragraph  9b,  add  the  phrt.se  "In  response  to 

a question  raised  by  the  Chairman, " at  the  beginning  of  the  first  sent- 
ence which  starts  "Mr.  Klashman  indicated 

(3)  In  Appendix  J (which  had  a limited  distribution),  page  6, 
4th  paragraph,  in  the  denominator  of  the  equation  "bgd"  should  read 
"mgd" . 

b.  rite  minutes  were  approved  subject  to  the  above  modifica- 
tions . 

4.  REPORT  ON  MEETING  OF  PUBLIC  HEALTH  SERVICE  AND  U.  S.  GEOLOGICAL 
SURVEY  REPRESENTATIVES  HELD  TO  RESOLVE  DIFFERENCES  IN  WATER  USE  QUANTI- 
TIES. a.  Mr.  Klashman  reported  that  in  accordance  with  Colonel 
Powers'  request  at  the  previous  meeting  of  the  Coordinating  Committee, 
he  met,  in  New  York  City  on  10  July,  with  representatives  of  the  Depart- 
ment of  the  Interior,  the  U.  S.  Geological  Survey,  the  Corps  of  Engin- 
eers and  the  Public  Health  Service.  The  meeting  was  held  to  resolve 
differences  in  the  water  use  figures  presented  by  the  U.  S.  Geological 
Survey  and  the  Public  Health  Service  at  the  previous  meeting.  As  a re- 
sult of  the  meeting  held  on  10  July  it  was  agreed  that: 

(1)  There  should  nut  be  any  duplication  or  contradic- 
tion of  the  water  use  figures  in  the  various  appendices  of  the  compre- 
hensive report  called  for  in  the  C'  rps  of  Engineers  data  book. 

(2)  To  avoid  confusion,  the  Public  Health  Service  and 
the  U.  S.  Geological  Survey  will  resolve  any  differences  in  the  water 
use  figures  and  the  same  figures  will  be  presented  in  their  respective 
appendices . 

b.  Mr.  Klashman  said  that  he  believes  Mr.  De  Falco,  of  the 
Public  Health  Service,  and  Mr.  Kamnerer , of  the  U.  S.  Geological  Survey, 
have  resolved  all  differences  in  the  water  use  figures  and  that  these 
two  agencies  are  now  in  substantial  agreement.  He  said  that  the  water 
use  figures  submitted  by  New  York  .md  Pennsylvania  have  raised  a few 
differences.  These  differences  wl  1 be  discussed  with  the  representa- 
tives of  the  agencies  concerned  in  the  two  states  and  agreements  will 
be  reached.  Either  the  states  will  be  convinced  that  the  figures  of 
the  Public  Health  Service  are  correct  or  the  figures  of  the  states  will 
be  accepted  by  the  Public  Health  Service,  The  Chairman  then  remarked 
that  anyone  with  a decided  difference  in  water  u3e  figures,  should  pre- 
sent his  reason  for  tin-  difference  to  the  Public  Health  Service. 
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c.  Mr.  Shanklin  asked  If  the  Public  Health  Service  was  any- 
where near  agreement  with  the  figure  given  in  Mr.  Parker's  report 
(appendix  J of  the  minutes  of  fifth  meeting)  as  270  mgd  for  estimated 
consumptive  use  in  1955  for  the  area  within  the  basin.  Mr.  Klashman 
replied  that  the  quantity  of  273  mgd  reflected  irrigation  and  rural 
use  figures,  the  determinations  of  which  are  a responsibility  of  the 
Department  of  Agriculture,  and  stated  that  he  believed  that  che  muni- 
cipal and  self-supplied  industrial  figures  could  be  adjusted  so  that 
there  would  be  agreement.  The  Chairman  commented  that  as  long  as  the 
technicians  of  the  two  services  agree  on  the  order  of  magnitude  for 
the  various  uses,  they  should  be  able  to  decide  on  definite  figures. 

d.  Mr.  Baxter  suggested  that  whenever  figures  on  water  use 
are  given,  it  be  clearly  noted  whether  they  represent  consumptive 
use  or  raw  water  use.  Mr.  Klashman  agreed  that  clarification  was 
necessary  and  said  he  would  go  over  this  with/Mr.  Baxter.  Mr.  Morgan 
recommended  that  all  of  the  present  water  usage  be  treated  in  terms 
of  withdrawal. 

e.  A general  discussion  as  to  the  significance  of  the 
term  "withdrawal"  followed,  and  the  Chairman  stated  that  Mr.  Morgan 
and  his  work  group  are  concerned  with  the  quantity  of  water  which 
must  be  available  at  certain  points  along  the  river  to  fulfill  re- 
quirements. The  Chairman  concluded  with  the  remark  chat  in  the  pre- 
sentation made  at  the  previous  meeting  by  Mr.  Parker,  he  tried  to 
give  a broad  picture  of  water  use  in  the  basin,  and  as  such  it  was 
not  applicable  to  a specific  project  or  point  in  the  basin,  in  any 
way,  shape  or  form. 

5.  STATEMENT  FOR  THE  DELAWARE  RIVER  BASIN  ADVISORY  COMMITTEE . 
a.  At  the  request  of  the  Chairman,  Mr.  Walter  Phillips,  Executive 
Secretary  of  the  Delaware  River  Basin  Advisory  Committee,  commented 
on  the  meeting  of  that  Committee  held  10  July  at  Washington  Cross- 
ing, Pa.  Mr.  Phillips  said  that  it  was  the  first  time  that  the 
Governors  and  Mayors  ever  met  wi  :h  the  representatives  of  tie  Corps 
of  Engineers  to  discuss  the  Delaware  River  survey.  The  meeting  was 
attended  by  Governor  Leader  ot  Pennsylvania,  Governor  Meyner  of  New 
Jersey,  Governor  Boggs  of  Delaware  and  Mayor  Wagner  of  New  York 
City.  Governor  Harriman  of  N w York  was  represented  by  Mr.  Sharon 
J.  Mauhs,  Commissioner  of  Conservation.  Mayor  Dilworth  of  Philadel- 
phia was  represented  by  Mr.  Junes  Tate,  President  of  Philadelphia 
City  Council.  The  members  of  the  Delaware  River  Basin  Advisory  Com- 
mittee, and  the  Board  of  Dire  tors  of  the  Delaware  River  Research 
Corporation  were  also  present.  The  Corps  was  represented  by  Major 
General  E.  C.  Itschner,  the  Ciiet  of  Engineers,  Colonel  Clarence 
Renshaw,  Div.^ion  Engineer,  N >rth  Atlantic  Division  and  Colonel 
Powers . 
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b.  During  the  meeting  Colonel  Powers  described  the  aims  and 
purposes  of  the  comprehensive  survey  and  told  how  it  was  being  con- 
ducted. Dr.  Roccoe  Martin,  of  Syracuse  University,  described  the 
character  of  the  governmental  organisation  study  he  is  directing  for 
the  Advisory  Committee,  and  the  questions  at  issue.  Mr.  Jones,  Chair- 
man of  the  Committee  on  Public  Information  of  the  Delaware  River  Basin  Re- 
search Corporation,  described  the  plan  that  has  been  developed  by 

that  agency  to  acquaint  civic  groups  and  the  general  public  with  the 
work  being  done  in  the  water  resource  survey. 

c.  Mr.  Phillips  said  that  the  Governors  and  Mayors  made 
statements  about  the  interests  of  their  respective  jurisdictions  in 
the  water  resources  of  the  basin.  Copies  of  the  statements  may  still 
be  available  and  those  who  are  interested  should  direct  their  re- 
quests to  Mr.  Phillips.  He  said  that  the  Governors  and  Mayors  in  a 
closed  session  with  members  of  CRBAC  appeared  to  be  well  informed 
and  indicated  that  they  are  deeply  interested  in  the  survey.  Mr. 

Phillips  feels  that  their  opinions  on  the  final  report  will  be  really 
worthwhile. 

d.  Colonel  Powers  said  that  he  had  been  with  the  Governors 
of  Delaware  and  New  Jersey  since  the  meeting  of  10  July,  and  that 
both  had  gotten  a great  deal  out  of  the  meeting  and  are  well  aware 
of  the  job  being  done. 

6.  .REPORTS  ON  PROGRESS  OF  WORK.  a.  In  his  introduction  of 
the  presentation  of  reports  on  progress,  the  Chairman  commented  that 
the  Coordinating  Committee  meets  from  time  to  time  in  order  that  the 
members  may  summarize  the  results  of  the  work  accomplished  since  the 
previous  meeting,  explain  the  methodology  arid  state  the  source  of 
data  used.  In  this  way  the  members,  the  public  and  the  other  agen- 
cies not  represented  on  the  committee  can  learn  of  the  progress  be- 
ing made,  and  how  the  problems  are  being  met.  The  Chairman  re- 
quested that  comments  be  expressed  freely  so  that  they  can  be  given 
full  consideration. 

b.  Department  of  Agriculture.  (1)  Mr.  Alvin  C.  Watson 
then  reported  that  the  operations  of  his  Department  in  this  survey 
were  about  on  schedule  and  that  the  report  on  "Use  and  Management 
of  Land  and  Co^er  Resources.  1 the  our  line  for  which  is  appendix  3-01.6 
of  the  Data  Book,  is  in  the  final  stage  except  for  sections  IX  and  X, 
("Agricultural  Problems  Associated  with  installation  of  Reservoir 
Program"  and  "Agricultural  Benefits  Associated  with  Installation  of 
Reservoir  Program",  respectively).  Work  on  these  sections  will  pro- 
gress when  the  states  have  advanced  to  i urther  stagey  in  program 
formulation.  The  report  on  "Water  for  Irrigation  and  Rural  Use", 
the  outline  for  which  is  appendix  3-01.11  of  the  Data  Book,  described 
by  Mr.  Watson  as  a lengthy  document,  will  be  submitted  to  the  Corps 
of  Engineers  at  an  early  date. 
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(2)  Mr.  Watson  said  that  work  on  the  small  upstream 
reservoir  program,  being  accomplished  by  the  Joint  Work  Group  is 
progressing.  As  far  as  possible  the  results  of  the  initial  work 
have  been  put  on  paper.  A number  of  sites  has  been  selected  for 
more  detailed  evaluation.  These  have  been  classified  into  various 
categories,  and  a certain  number  of  them  appear  to  be  justifiable 
on  the  basis  of  flood  control  benefits  alone.  In  other  instances 
the  benefit-cost  ratios,  considering  flood  control  only,  are 
slightly  below  unity  and  in  other  instances  substantially  below 
unity.  The  information  on  these  sites  has  been  furnished  to  the 
Public  Health  Service,  the  National  Park  Service  and  the  Fish 
and  Wildlife  Service  for  the  evaluation  of  benefits  from  possible 
uses  of  these  projects  for  purposes  which  are  of  particular  in- 
terest to  these  agencies.  Assurance  was  given  that  no  possibil- 
ity for  multiple  use  of  these  sites  for  recreation,  wafer  supply 
or  wildlife  will  be  overlooked. 

c.  The  Corps  of  Engineers.  (1)  Mr.  Russell  Morgan, 
Chief  of  the  Valley  Report  Group,  announced  that  a supplemental 
flood  damage  survey  in  the  Delaware  River  basin  was  started  in 
August  and  was  nearly  completed.  It  augments  the  survey  made 
shortly  after  the  August  1955  flood,  so  as  to  cover  areas  not 
previously  surveyed  and  to  obtain  flood  damage  data  for  stages 
above  and  below  those  of  the  1955  flood.  Referring  to  the  order- 
of -merit  study  reported  on  at  a previous  meeting,  Mr.  Morgan 
stated  that  the  information  from  that  study  plus  data  from  the 
initial  projection  of  water  requirements  have  been  used  as  bases 
for  the  formulation  of  five  plans  of  development.  TWo  other  plans 
slanted  toward  development  of  hydro-electric  power  and  recreation 
potentials  are  also  under  consideration.  The  third  major  task 
reported  on  was  that  of  exploring  ways  and  means  of  making  pro- 
jections of  water  requirements  for  domestic  and  industrial  uses. 
Mr.  Morgan's  full  report  is  Apperdix  B hereto. 

(2)  Mr.  George  R.  Shankl in  asked  if  Mr.  Morgan 
wanted  any  information  regarding  the  seven  plans  from  the  states 
at  this  time.  He  was  told  that  at  the  present  time,  the  real 
goal  is  to  find  the  best  plan  for  the  basin  based  on  engineering 
considerations,  after  which  conments  will  be  requested  and  taken 
into  consideration. 

d.  The  Department  of  the  Interior.  (1)  Mr.  D.  R. 
Gascoyne  reported  that  the  three  bureaus  of  the  Department  of 
the  Interior  are  progressing  on  their  studies  according  to  sched- 
ule and  without  difficulties.  Tire  Geological  Survey's  general 
hydrology  report  was  expected  t:o  be  released  to  the  Corps  of 
Engineers  within  the  next  month.  The  comments  received  on  the 
National  Park  Service  recreation  report  have  been  considered  and 


the  revised  draft  was  receiving  final  editing  and  was  being  prepared 
for  reproduction  at  a later  date.  Work  has  been  started  on  a no n- 
urban  recreation  plan  for  the  State  of  Delaware.  This  will  serve  as 
a pilot  study  for  the  remainder  of  the  basin.  The  Fish  and  Wildlife 
Service  has  submitted  to  the  Corps  of  Engineers  drafts  of  three  sub- 
basin reports.  A fourth  sub-basin  report  will  be  sent  to  the  Corps 
shortly.  IVo  more  such  reports  are  ready  for  final  review  within  the 
Service.  Mr.  Gascoyne's  full  report  is  Appendix  C hereto. 

(2)  The  Chairman  requested  that  Ur.  Ferguson  describe 
the  nature  of  the  u.  S.  Geological  Survey  report.  Mr.  Ferguson 
said  that  the  USGS  work  in  relation  to  the  Delaware  basin  survey  was 

a "general  hydrologic  treatment  of  the  basin  in  order  to  give  a basin- 
wide perspective".  It  includes  the  assignment  by  the  Corps  in  certain 
new  geologic  work  which  was  included  in  Mr.  Parker's  first  draft  of 
the  report.  This  section  of  the  report  will  soon  be  given  to  the 
Corps  of  Engineers  for  distribution.  Included  in  the  hydrologic  re- 
port will  be  a generalized  treatment  of  water  use  data  because  the 
USGS  is  of  the  opinion  that  such  treatment  "is  inherent  in  any  hydro- 
logic  report"  since  one  "cannot  deal  with  availability  (of  water) 
without  dealing  with  demand  for  water".  In  its  ground  water  studies, 
the  USGS  is  seeking  to  evaluate  the  sustained  yield,  and  the  demand 
thereon.  The  data  on  water  use  will  be  reconciled  with  that  in  the 
Public  Health  Service  report.  It  was  stressed  that  the  USGS  present- 
ation of  data  on  water  use  would  be  "general",  whereas  the  presenta- 
tion by  the  Public  Health  Service  would  be  in  more  detail.  This  same 
view  was  expressed  in  response  to  Mr.  Watson's  query  regarding  the 
USGS  presentation  of  data  on  water  use  in  irrigation;  the  USGS  cov- 
erage would  be  general,  the  coverage  by  the  Department  of  Agriculture 
would  be  in  detail.  Mr.  Ferguson  stated  that  after  Mr.  Morgan  and 
his  staff  had  an  opportunity  to  see  the  draft,  the  question  of  its 
presentation  in  the  appendix  will  be  up  for  discussion. 

(3)  Colonel  Powers  stated  that  there  will  be  a certain 
amount  of  overlapping  in  reports  and  it:  is  necessary  that  any  over- 
lapping be  pointed  out  and  explained.  He  suggested  that  when  the 
USGS  hydrology  report  has  been  reviewed  by  the  Corps,  these  two  agen- 
cies meet  to  make  sure  the  methodology  is  consistent.  Mr.  Ferguson 
stated  that  the  USGS  will  report  on  "the  natural  hydrology"  while  it 
is  his  understanding  that  the  Corps  will  report  on  hydrology  in  rela- 
tion to  the  development  of  water  availability. 

(4)  In  response  to  a question  by  Mr.  Shanklin,  Mr. 
Ferguson  said  that  the  first  draft  of  the  USGS  report  covered  the 
field  as  outlined  in  the  Data  Book,  the  report  now  being  prepared 
will  give  broader  coverage. 
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(5)  Mr.  Underhill  questioned  if  the  National  Park 
Service  will  evaluate,  for  recreation  purposes,  the  reservoirs  which 
are  being  considered  for  all  other  purposes.  Mr.  McDowell  answered 
that  progress  has  not  yet  reached  that  point,  and  that  when  Mr.  Morgan 
had  developed  an  operational  method  for  each  of  the  reservoirs  in  the 
final  plan,  then  recreational  use  will  be  evaluated  on  that  basis. 

Mr.  Underhill  remarked  that  he  and  some  of  his  associates  are  of  the 
opinion  that  recreational  use  of  projects  should  not  be  incidental 
to  other  uses  - the  management  for  recreation  is  as  important  as  for 
any  other  use.  Mr.  Gascoyne  stated  that  there  are  actually  seven 
systems  of  reservoirs  under  consideration,  and  that  it  would  be  an  al- 
most impossible  task  to  evaluate  recreation  in  all  seven  plans  in  the 
detail  desired.  However,  Mr.  Gascoyne  gave  assurance  that  when  all 
factors  have  been  considered  and  the  final  plan  has  been  drawn,  they 
will  be  quite  definitive  in  their  recreation  plan  and  the  evaluation 
thereof . 

e.  The  Department  of  Commerce.  (1)  Mr.  Ackroyd  reported 
that  the  Office  of  Business  Economics  submitted  the  final  draft  of 
its  report  on  the  economic  base  survey  to  the  District  Engineer  in 
June  and  that  the  studies  of  the  Weather  Bureau  are  substantially 
completed. 

(2)  A question  was  raised  by  Mr.  Chavooshian  as  to 
whether  extractions  from  the  OBE  report  can  be  used  in  reports  other 
than  the  one  being  prepared  for  Congress;  if  used,  should  specific 
acknowledgement  be  made  as  to  the  source  of  the  data  extracted;  if 
extracted  data  are  used  and  up-dated  by  the  agency  using  it,  should 
general  acknowledgement  be  made  of  the  source.  Colonel  Powers  stated 
that  the  OBE  data  were  given  to  the  members  in  their  official  capa- 
cities; the  data  are  not  classified  as  secret  and  since  it  has  been 
given  to  them  it  is  something  t'.ey  know.  If  used,  credit  should  be 
given  where  due,  and  since  OBE  ray  still  update  certain  material 
therein,  the  report  should  be  Identified  as  OBE1  s tentative  report  for 
the  survey  and  not  the  final  raport. 

(3)  Mr.  Watson  referring  to  the  OBE  projections  which 
extend  to  2010,  asked  what  was  the  thinking  in  connection  with  making 
projections  to  2060.  The  Chaitnan  answered  that  as  far  as  OBE  figures 
are  concerned,  2010  is  about  the  limit  to  be  considered  for  projecting 
control  and  regulation  of  the  flow  of  the  Delaware  River.  However, 

if  in  agricultural  use  trends  to  2060  can  be  foreseen  which  would  be 
consistent  with  the  trends  projected  to  2010,  then  further  projections 
can  be  made  for  agricultural  use.  All  figures,  as  far  as  possible, 
should  be  related  to  OBE  data.  A statement  should  be  made  to  tell 
what  is  expected  to  happen  beyond  the  period  for  which  projections 
are  made,  and  what  it  might  mean  in  terms  of  water  demand.  Dr. 
Kaplovsky  remarked  that  in  the  study  made  by  his  State  inclusion  of 
projections  on  land  use  and  the  availability  of  land  for  agriculture 
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to  the  year  2060  was  unavoidable  because  of  the  importance  attached  to 
it  by  the  State  of  Delaware  Agriculture  Department.  The  Chairman  said 
that  if  it  is  necessary  to  make  some  special  provision  in  the  planning 
for  Phase  II  projects  (those  needed  beyond  2010)  so  as  not  to  preclude 
later  developments  that  will  be  needed  to  provide  water  for  agricultur- 
al use,  then  it  will  be  done. 

f.  The  Public  Health  Service.  (1)  Mr.  Lester  M.  Klashman 
stated  that  the  report  on  municipal  and  industrial  water  use  would  soon 
be  submitted  to  the  Corps.  The  data  available  for  the  study  of  the 
tidal  section  of  the  stream  are  being  evaluated  and  prepared  for  com- 
puter analysis  as  discussed  by  Mr.  Diachishin  at  the  previous  meeting. 

It  is  expected  that  this  part  of  the  report  will  be  completed  by  the 
end  of  the  calendar  year.  The  data  on  proposed  dam  sites  and  systems 
are  being  reviewed  with  Public  Health  Service  counterpart  agencies  in 
the  States  for  any  conflicts  with  state  water  supply  and  water  pollu- 
tion control  programs.  The  information  collected  to  date  has  been  fur- 
nished to  representatives  of  the  Corps  and  discussed  with  them.  A PUS 
staff  member  has  been  assisting  the  Corps'  staff  in  making  preliminary 
projections  of  municipal  and  industrial  water  use. 

(2)  In  response  to  a question  by  Mr.  Peterson  as  to 
what  data  were  available  to  the  PHS  on  the  quality  of  water  in  the 
upper  basin,  Mr.  Klashman  answered  that  in  this  respect  his  agency 
lias  limited  information  which  is  considered  inadequate  for  the  report; 
however,  the  New  York  Water  Control  Board  is  classifying  the  streams 
under  a program  recently  initiated  and  additional  data  are  being  made 
available.  Mr.  Peterson  pointed  out  that  a great  deal  of  information 
was  available  in  the  Albany  Office  of  the  USGS , and  that  during  the 
past  year  the  State,  working  with  the  USGS,  had  collected  some  inform- 
ation on  water  quality.  Mr.  Klashman  was  familiar  with  this  source. 

H'  /ever,  this  material  was  largely  on  water  availability,  and  the  PUS 
had  obtained  some  data  from  the  USGS  but  not  the  more  current  data 
gathered  in  the  USGS  study  during  the  past  summer.  It  was  understood 
that  the  latter  data  will  be  made  available  to  the  PHS  by  the  USGS. 

(3)  Mr.  Ford  said  that  the  New  York  City  Board  of  Water 
Supply  has  collected  a considerable  amount  of  water  quality  data  for 
the  East  and  West  Branches  of  the  Delaware  and  for  the  Neversink  River, 

and  that  the  PHS  has  had  access  to  these  records.  Mr.  Klashman  acknowledged 
being  aware  of  these  records  and  expressed  his  appreciation  to  Mr.  Ford 
for  making  them  available. 

g.  The  C.  of  E.  - SCS  Joint  Work  Group  on  Upstream  Auxiliary 
Reservoir  Planning.  (1)  Mr.  Vincent  McKeever  stated  that  the  Joint 
Work  Group's  report  will  soon  be  submitted  to  the  District  Engineer  for 
review  and  comment.  The  introduction  is  completed.  The  hydrologic  de- 
sign criteria  section  and  the  section  on  hydrologic  storage  requirements 
are  almost  completed.  The  Group  wants  to  include  a watershed  yield  study 
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in  the  latter  section  and  it  will  be  conpleted  in  the  next  few  weeks. 

Mr.  McKeever  said  that  in  the  design  of  dams  consideration  will  be 
given  to  criteria  adopted  by  the  states  as  well  as  to  Federal  agency 
requirements.  He  cited  the  structural  criteria  which  were  adopted 
for  preparation  of  preliminary  designs.  Mr.  McKeever' s full  report 
is  Appendix  D hereto. 

(2)  In  response  to  a question  by  Mr.  Hazzard,  Mr. 
McKeever  stated  that  he  thought  it  would  be  possible  o modify  the 
design  of  outlets  to  permit  releases  of  water  from  the  bottom  of 
impoundments,  the  purpose  of  such  releases  being  to  meet  fisheries 
management  needs,  especially  during  periods  of  low  flows. 

h.  The  Federal  Power  Commission.  Mr.  Ross  said  that 
progress  was  made  in  two  phases,  the  first  being  a study  to  deter- 
mine the  feasibility  of  including  power  development  projects  in  the 
basin  plan,  and  the  other  being  an  evaluation  of  power.  Mr.  Ross 
summarized  the  material  pertaining  to  the  first  phase  and  Mr.  Woll's 
presentation  (see  paragraph  9)  covered  the  second  phase.  Mr.  Ross 
indicated  that  at  the  work  group  meeting  held  in  the  District 
Engineer's  office  on  5 September,  he  presented  a plan  (F)  developed 
by  the  FPC.  This  plan  was  such  as  to  stress  power  development. 

Power  potential  under  this  plan  is  substantial  ar.d  its  development 
need  not  be  in  conflict  with  other  purposes.  The  preliminary  studies 
for  this  plan  are  not  at  all  complete,  but  an  evaluation  of  the 
study  material  thus  far  developed  indicates  that  there  may  be  three 
or  four  projects  which  have  attractive  possibilities.  The  present 
FPC  study  is  aimed  at  creating  power  schemes  which  wil1  be  compatible 
with  other  project  purposes  for  which  needs  may  be.  predominant. 

7.  PUBLIC  HEARING  ON  P BARRIER  IN  THE  ESTUARY.  The  Chairman 
announced  that  the  Corps  of  Engineers  will  hold  a public  hearing  on 
20  October  in  Wilmington,  Delaware  on  the  proposal  to  build  a barrier 
dam  across  the  Delaware  River.  There  has  been  an  officii  1 suggestion 
from  local  interests  that  tie  barrier  be  erected  in  the  vicinity  of 
New  Castle.  The  Chairman  pointed  out  that  the  purpose  of  the  hear- 
ing is  not  to  come  up  with  9 definitive  plan  and  final  recommendations .. 
but  to  find  out  the  hopes  aid  fears  of  the  people  who  will  be  affected 
by  the  barrier.  The  Chairman  said  that,  like  several  others,  Vie  is 
nowhere  near  ready  to  make  recommendations,  but  that  a pub  1 i>  bearing 
is  the  initial  step  in  such  a study  and  is  necessary  in  order  :o 
ascertain  every  possible  area  of  interest  which,  in  the  opinion  of 

the  people  who  will  be  affected,  it  is  necc  sary  to  cover. 

8.  IMPORTANCE  OF  ESTUARIES  TO  THE  ATLANTIC  MENHADEN  RESOURCE, 
a.  Mr.  Fred  June  presented  a paper  entitled  "The  Relation  of  the 
Estuary  to  the  Atlantic  Menhaden  Resource".  He  demonstrated  how  the 
well-being  of  a number  of  marine  organisms  which  suppoi t the  coast -1 
fisheries  are  dependent  on  the  continued  existence  of  the  unique  en- 
vironment of  the  Atlantic  Coast,  and  lo  used  attention  on  the  relation 
of  the  estuary  to  the  biology  and  life  history  of  the  Atlantic  rner.l  aden. 
Mr.  June's  paper  is  Appendix  E hereto. 
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b.  Mr.  Ackroyd  asked  about  the  effects  of  a salt  water 
barrier  across  the  Delaware.  Mr.  June  pointed  out  that  such  a bar- 
rier would  effect  the  area  presently  being  used  by  such  fish.  In 
response  to  a question  by  Colonel  Powers  as  to  whether  adverse  ef- 
fects could  be  foreseen  as  a result  of  a barrier,  Mr.  June  explained 
that  to  anticipate  such  effect",  it  would  be  necessary  to  anticipate 
effects  on  the  entire  ecology,  including  effects  on  many  plants  and 
other  animal  species  which  play  a part  in  the  well-being  of  the  men- 
haden. Colonel  Powers  asked  if  any  conclusive  information  could  be 
compiled  within  a time  allowed  for  the  present  preliminary  study  of 
the  barrier  as  it  will  be  included  in  the  comprehensive  study  of  the 
basin.  Mr.  June  explained  possibilities  of  adopting  methods  to  such 
a period,  but  concurred  in  the  remarks  of  Mr.  Gascoyne  that  in  the 
1-1/2  years  remaining  anything  very  conclusive  could  not  be  expected. 
Colonel  Powers  asked  if  fish  might  be  artificially  provided  the  needed 
habitat.  Mr.  Gascoyne  indicated  that  specific  answers  were  very  lim- 
ited, in  relation  to  the  entire  scope  of  possibilities  to  be  considered. 

c.  Mr.  Shanklin  asked  how  oysters  compared  with  menhaden 
in  their  requirements.  Mr.  June  explained  that  of  the  20-odd  com- 
mercially important  estuarine  species,  only  four  or  five  are  being 
studied,  and  that  it  would  be  impossible  to  go  very  far  in  comparing 
demands  among  them. 

d.  Colonel  Powers  closed  the  discussion  by  pointing  out 
that  in  addition  to  the  tangible  values  affected  by  public  works 
there  are  intangible  values  as  well  which  bear  importantly  on  justi- 
fication for  recommended  projects,  and  that  the  present  paper  and 
discussion  were  excellent  means  of  showing  the  group  the  seriousness 
and  complexity  of  some  of  the  problems  involved  in  the  evaluation  of 
such  works. 

9.  CRITERIA  FOR  EVALUATION  OF  HYDRO-ELECTRIC  PCMER.  a.  Mr. 

L.  B.  Uoll  of  the  Federal  Power  Commission  described  the  principal 
economic  criteria  which  the  Commission  proposes  to  use  in  determin- 
ing the  values  of  power  from  potential  hydro-electric  developments 
in  the  basin.  He  explained  how  such  power  is  evaluated  and  compared 
the  current  market  with  the  estimated  market  of  1980.  The  possibil- 
ities of  nuclear  power  i an  economical  source  of  power  are  now  too 
uncertain  to  be  counted  on  in  utility  plans  for  the  near  future  and, 
therefore,  power  sources  alternative  to  potential  hydro-power  de- 
velopments will  probably  be  privately-financed  conventional  steam- 
electric  plants.  Mr.  Uoll  gave  a resume  of  steam-electric  poxjer  costs 
and  stated  the  information  in  the  resume  was  used  to  calculate  the 
annual  costs  of  such  generation  for  alternative  power  plants  at  Phil- 
adelphia, Portland  and  Martin  Creek,  all  in  Pennsylvania,  and  Holland, 
New  Jersey.  Mr.  Woll's  full  report  is  Appe.idix  F hereto. 
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b.  Colonel  Powers  remarked  that  the  question  of  how  and 
when  nuclear  energy  for  power  generation  would  be  considered  had 
been  asked  at  almost  every  meeting  and  now  Mr.  Woll  has  given  the 
answer.  It  was  the  Chairman's  understanding  that  the  FPC  view  was 
that  it  would  be  best  to  set  aside  for  the  present  time,  serious 
consideration  of  nuclear  energy  as  a power  source  in  the  present 
planning.  Colonel  Powers  said  that  as  conditions  change  in  the 
future,  any  hydro-electric  projects  included  in  the  plan  will  be 
reconsidered  when  more  facts  are  known  regarding  the  development 
of  nuclear  energy  as  a power  source  and  when  that  source  becomes 
more  competitive  in  comparison  to  hydro-power. 

10.  A SUMMARY  OF  FISH  AND  WILDLIFE  SERVICE  ACTIVITIES  COM- 
PLETED AND  CONTEMPLATED  IN  CONNECTION  WITH  THE  SURVEY.  Mr.  B.F. 
Donley  said  that  the  Fish  and  Wildlife  Service  made  a basinwide 
inventory  of  fisheries,  waterfowl  and  aquatic  fur  animals  in  the 
summer  of  1956,  and  submitted  a fishery  resource  situation  map 
to  the  Corps  during  the  summer  of  1957.  The  service  made  a mon- 
etary evaluation  of  the  anticipated  fishery  of  potential  reservoir 
sites  from  information  furnished  by  the  Corps.  In  an  effort  to 
eliminate  the  possibility  of  overlooking  some  facet  or  segment 

of  fish  or  game  importance,  the  basin  was  divided  into  sub-basins 
for  study  purposes.  Drafts  of  the  sub-basin  reports  had  been 
scheduled  for  submission  to  the  Corps  during  the  calendar  year 
of  1958.  Mr.  Donley  admitted  that  these  reports  have  not  been 
issued  with  speed  and  regularity  but  said  that  recent  new  assign- 
ments of  personnel  will  result  in  better  work  more  quickly  com- 
pleted. The  present  plans  of  the  Service  call  for  the  continuation 
of  work  on  its  present  course  until  all  remaining  sub-basins  have 
been  reported  on  in  short  form  and  the  reports  now  completed  are 
revised.  Mr.  Donley's  full  report  is  Appendix  G hereto. 

11.  RELATION  OF  WATER  YIELDS  TO  RESERVOIR  STORAGE,  a.  Colonel 
Powers  stated  that  the  planning  studies  were  at  a point  where  res- 
ervoir storage  capacities  must  be  related  to  basin  problems.  The 
basin  problems  require  that  a study  be  made  of  the  multiple-purposes 
for  which  reservoir  storage  can  be  used.  On  the  problem  side  of  the 
relationship  are  water  requirements,  and  on  the  other  are  water 
yields  from  the  projects  to  meet  the  water  requirements.  Colonel 
Powers  indicated  that  the  next  paper,  by  Mr.  George  Mondrillo, 
dealt  with  a method,  developed  in  Philadelphia  District  Office,  for 
estimating  the  gross  yield  to  be  expected  from  the  reservoir  storage 
planned  at  the  sites  under  consideration. 

b.  In  his  presentation  Mr.  Mondrillo  said  that  the  re- 
lation of  water  yield  to  reservoir  storage  is  normally  determined 
by  analysis  of  mass  curves  of  runoff.  Such  analyses  have  been  com- 
pleted for  a wide  range  of  areas  in  the  basin  and  their  results  were 
expressed  in  the  form  of  flow-storage  curves  for  specific  stream- 
gaging  stations.  The  Philadelphia  District  Office  of  the  Corps  has 
developed  a generalized  method  to  show  the  relationship  of  flow  and 
storage  which  can  be  applied  to  ungaged  streams,  or  streams  having 
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insufficient  record,  for  mass  curve  analysis.  The  new  method  uses 
drainage  area  only  and  permits  rapid  computation  of  water  yields. 

Mr.  Mondrillo's  full  report  is  appendix  H hereto. 

c.  Mr.  Ackroyd  asked  what  frequency  was  associated  with 
the  flows  obtained  from  the  curves.  Mr.  Mondrillo  replied  that  no 
attempt  was  made  to  relate  reservoir  yields  to  frequency.  The  ulti- 
mate flows  are  the  averages  of  the  mean  monthly  flows  for  a 32-year 
period  of  record  and  may  be  exceeded  50%  of  the  time.  The  reservoir 
yields  6hown  in  his  paper  are  the  assured  minimum  flows  that  could 
have  been  maintained  at  all  times  throughout  the  history  of  flow 
from  1922  to  1954.  The  percent  of  time  that  the  natural  flow  would 
have  been  below  the  indicated  reservoir  yield  may  be  obtained  by 
reference  to  the  flow-duration  curves  of  mean-monthly  flow. 

d.  Mr.  Shanklin  remarked  that  Mr.  Mondrillo  indicated 

the  reservoirs  were  designed  so  as  to  be  effective  through  the  drought 
of  1930-1932,  the  driest  period  in  76  years  of  record.  He  asked 
whether  it  was  economically  sound  engineering  to  limit  development 
yield  to  an  unusually  dry  period  inasmuch  as  the  next  driest  period 
would  require  only  one  third  as  much  storage.  He  said  that  in  flood 
control  the  evaluation  is  made  on  the  basis  of  average  annual  damage 
and  believed  that  an  annual  basis  should  be  applied  to  low  flow  con- 
trol. Colonel  Powers  remarked  that  the  extreme  fluctuation  over  the 
longest  period  of  record  must  be  taken  into  account  in  order  to  assure 
the  availability  of  at  least  the  minimum  required  flow.  He  indicated 
that  planning  work  must  be  done  with  whatever  data  are  available  in 
order  to  determine  or  estimate  conditions  which  must  be  provided  for 
in  the  future. 


(The  discussion  which  followed  Mr.  Shanklin' s comment 
did  not  treat  the  matters  as  fully  as  they  may  have  been.  The  Chair- 
man therefore  takes  this  opportunity  to  present  additional  discussion 
for  the  benefit  of  the  Committee  Members. 

(1)  Storages  for  water  supply  have  been  allocated 
by  a procedure  designed  to  provide  optimum  yields.  This  procedure 
was  described  by  Mr.  Morgan  at  the  fourth  meeting  of  the  Committee 
(see  Appendix  R of  minutes  for  that  meeting) . The  yields  indicated 
by  one  method  as  buing  theoretically  possible  from  such  storage  would 
meet  minimum  requirements  through  the  most  severe  drought  of  record. 
However,  it  is  recognized  that  higher  yields  may  be  obtained  from  the 
same  storage  if  there  is  a willingness  to  accept  the  risk  of  inconven- 
ience and  damage  associated  with  prolonged  droughts. 

(2)  Fol  both  flood  control  and  water  supply  the  Corps 
plans  for  the  worst  condition  of  record.  It  is  true  that  flood  con- 
trol bei.ci.its  aie  evaluated  on  the  basis  of  the  annual  damages  pre- 
vent: d;  however,  not  only  Is  flood  control  storage  planned  to  con- 
tain the  highest  llood  of  record,  or  the  maximum  justifiable  portion 
thereof,  but  the  spill  . ays  are  designed  to  withstand  the  onslaught  of 
a greater  flood,  one  whose  probability  of  occurrence  is  far  less. 
Comprehensive  planning  requires  equal  consideration  of  both  high  and 
low  flow  extremes.) 
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e.  In  answer  to  Mr.  Ackroyd's  question  as  to  whether  storage 
as  discussed  referred  to  reservoir  or  channel  storage,  Mr.  Mondrillo 
replied  that  it  was  reservoir  storage  as  indicated  on  Plate  4.  Norm- 
ally, if  one  had  stream  flow  data  for  a particular  site,  any  storage 
value  could  be  picked  and  the  yield  for  that  storage  could  be  deter- 
mined from  an  analysis  of  the  mass  curve.  In  the  generalized  method 
presented  here,  the  mass  curve  analysis  has  already  been  done.  With 
this  method  one  only  needs  to  know  the  drainage  area  and  the  project 
storage  to  obtain  an  estimate  of  the  yield. 

f.  Mr.  Ackroyd,  referring  to  Plate  1 which  shows  a curve  for 
the  flow-storage  relationship  at  Trenton,  asked  if  there  was  a pro- 
posed project  at  Trenton.  Mr.  Mondrillo  said  that  there  was  no  pro- 
posed project  at  Trenton.  He  explained  that  the  curve  was  included 
to  show  the  relative  shape  and  magnitude  with  respect  to  relations 
at  the  other  main  stem  stations  and  to  demonstrate  its  conformity  to 
the  dimensionless  curves  for  smaller  areas  as  indicated  in  plate  2. 

12.  BACKGROUND  FOR  PROJECTING  WATER  REQUIREMENTS.  The  Chair- 
man remarked  that  in  order  to  appreciate  the  problems  which  need  to 
be  faced  in  projecting  water  requirements,  assignments  were  made  to 
several  Federal  members  to  make  presentations  regarding  the  collec- 
tion of  data  on  past  uses  and  on  the  methods  which  may  be  used  for 
estimating  future  needs.  He  was  hopeful  that  the  information  in  the 
presentations  which  followed  would  be  sound  bases  for  taking  the  next 
steps  for  establishing  the  water  requirements  which  the  comprehensive 
plan  must  aim  to  meet.  It  was  recognized  that  there  are  various 
methods  or  bases  for  projecting  water  requirements.  It  was  also 
recognized  that  the  problem  at  hand  was  difficult  due  to  the  complex 
development  of  the  basin.  The  Chairman  indicated  that  he  was  still 
open  minded  as  to  which  method,  or  combination  of  methods,  should  be 
used  for  projecting  water  requirements  for  the  purpose  of  this  report. 

13.  MUNICIPAL  AND  INDUSTRIAL  WATER  USE,  AND  METHODS  USED  TO  OBTAIN 
DATA  THEREON,  a.  Mr.  De  Falco  stated  that  the  Public  Health  Service 
had  been  given  the  responsibility  for  the  preparation  of  an  inventory 
of  municipal  and  industrial  water  use.  He  identified  the  sources  of 
data  on  municipal  use  and  the  special  conditions  under  which  data  on 
industrial  use  were  made  available.  Mr.  De  Falco' s presentation  is 
given  in  full  in  Appendix  I hereto. 

b.  In  reply  to  Mr.  Ford's  question  as  to  whether  the  daily 
use  of  1.8  billion  gaHans/day  for  Mew  York  City  was  as  of  the  present 
day  or  a future  requirement,  Mr.  De  Falco  stated  that  the  quoted  fig- 
ure applied  to  Sub-region  A (as  defined  in  03E' s Economic  Base  Survey) 
which  covered  the  New  York  metropolitan  area  and  not  merely  New  York 
City,  and  further,  that  the  figure  was  based  on  data  for  1955  from 
various  sources. 


c.  Responding  to  a query  from  Mr.  Baxter  as  to  whether 
the  inventory  will  also  be  compiled  so  a3  to  show  use  by  portions 
of  states,  Mr.  De  Falco  indicated  that  arrangements  had  been  made 
to  make  the  presentation  by  states  as  well  as  by  sub-regions  so 
that  each  state  may  have  data  pertaining  to  it  for  its  report.  Mr. 
Klashman  remarked  that  the  PHS  representatives  were  working  on  this 
phase  with  state  representatives  and  the  basic  data  were  that  of 
the  states. 

d.  Mr.  Baxter  asked  whether  figures  on  Industrial  use 
were  as  measured  and  whether  all  the  need  was  for  potable  water. 

The  reply  by  Mr.  De  Falco  was  to  the  effect  that  the  figures  were 
based  on  measured  use  and  that  whether  the  water  need  be  potable 
depended  upon  its  specific  use  in  industry.  About  707.  of  the  water 
used  by  industry  is  for  cooling  purposes  and,  therefore,  need  not 
be  potable;  whereas  about  20%  is  for  processing  wherein  various 
degrees  of  quality  are  either  required  or  permissable  depending 
upon  the  process  in  question. 

14.  A BRIEF  SUIILARY  OF  WATER  REQUIREMENTS  FOR  IRRIGATION  AND 
RURAL  DOMESTIC  USE  IN  THE  DELAWARE  RIVER  BASIN  AREA.  a.  Mr.  Gail 
W.  Eley  informed  the  conferees  that  between  the  years  1955  and  1975 
the  total  bcsln  water  needs  for  agricultural  and  rural  use  are  ex- 
pected to  increase  by  more  than  three- fold.  The  increase  will  be 
caused  by  urban  and  suburban  development,  industrial  expansion  and 
highway  encroachment  upon  present  agricultural  lands,  and  the  loss 
of  which  will  necessitate  more  intense  fanning  and  Increased  produc- 
tion, which  in  turn  will  necessitate  irrigation.  After  describing 
the  methods  and  sources  used  to  determine  and  project  water  needed 
for  irrigation,  Mr.  Eley  stated  that  rvailable  wate.r  is  not  and  will 
not  be  sufficient  for  irrigation  purposes,  and  that  additional 
sources  need  to  be  developed  to  offset  the  deficiency,  Mr.  Eley's 
full  report  is  Appendix  J hereto. 

b.  Referring  to  figure  3 used  In  the  presentation,  Mr. 
Baxter  commented  that  thi3  was  the  first  time  that  there  had  been 
presented  to  the  Committee  a curve  which  shows  a decline  in  the 
potential  need  for  a specific  use  of  water  in  the  future.  Mr.  Eley 
explained  that  this  reflected  the  loss  «f  irrigable  acreage  to  sub- 
urban development.  Mr.  Baxter  then  raised  the  question  as  to 
whether  irrigation  should  be  permitted  in  the  event  adjacent  areas 
became  suburban  and  both  depend  upon  the  s rne  source  for  water.  Mr. 
Eley  replied  that  restrictions  on  water  ntse  are  being  considered  in 
some  of  the  northeastern  states  and  that  in  some  instances  legisla- 
tion bearing  on  water  rights  is  being  prepared.  In  view  of  this, 

Mr.  Eley  indicated  he  had  assumed  that  in  the  future  there  would  be 
some  restrictions  on  water  use  in  the  basin  and  this  was  reflected 
in  the  curve  which  shows  a decline  for  agricultural  use. 


c.  Mr.  Peterson  asked  if  the  water  deficiency  areas  to 

be  supplied  by  the  Delaware  included  Dutchess  County  and  Long  Island. 
Mr.  Eley  replied  that  the  New  York  counties  were  excluded,  but  that 
the  counties  of  North  Jersey,  the  counties  of  coastal  Jersey  to  the 
Cape  and  the  areas  of  the  counties  of  Delaware  which  are  outside  the 
basin  were  included. 

d.  Mr.  Shanklin  commented  that  many  rural  areas  do  not 
need  supplies  from  surface  sources,  and  that  in  his  opinion  two- 
thirds  of  the  rural  population  will  always  be  dependent  upon  private 
wells.  He  suggested  that  the  Soil  Conservation  Service  and  the 
Public  Health  Service  must  take  this  aspect  into  consideration. 

15.  ILLUSTRATIVE  METHOD  FOR  DETERMINATION  OF  MUNICIPAL  AND 
INDUSTRIAL  WATER  NEEDS.  Mr.  David  E.  Donley,  of  the  Corps'  staff, 
stated  that  the  determination  of  future  water  needs  constitutes  a 
vital  phase  of  the  comprehensive  water  resources  investigation  in 
the  Delaware  River  basin,  and  that  various  agencies  have  projected, 
or  are  currently  projecting,  portions  of  such  needs.  He  described 
a method  for  projecting  municipal  and  industrial  water  needs  and 
said  he  wished  to  focus  interest  on  that  phase  of  the  comprehensive 
study.  Mr.  Donley's  full  report  is  Appendix  K hereto. 

16.  ESTIMATES  OF  WATER  DEMANDS  BY  STATES  AND  CITIES. 

a.  The  Chairman  stated  that  at  the  work  group  session  of  the  Com- 
mittee at  the  previous  meet ing  held  26  June  in  Honesdale,  he  had  re- 
quested the  State  and  City  members  of  the  Committee  to  furnish  him 
and  the  other  members,  by  1 September,  their  then  current  estimates 
of  projected  water  demands  and  an  indication  of  their  projected  plans 
for  meeting  those  demands.  The  demands  were  to  be  indicated,  to  the 
extent  that  readily  available  information  would  permit,  by  general 
location,  quantity,  uses  and  time.  Colonel  Powers  pointed  out  that 
it  is  to  be  understood  that  the  estimates  are  subject  to  refinement 
and  revision  as  the  States  and  their  sub-divisions  proceed  with 
their  own  works  in  water  resource  development.  He  said  very  ser- 
ious attempts  will  be  made  to  arrive,  by  January  1959,  at  demand 
figures  which  will  be  utilised  in  establishing  the  plan. 

b.  State  of  New  York.  Mr.  Peterson  bad  to  leave  before 
this  subject  came  up  for  consideration,  and  at  his  request  the  Chairman 
read  a letter,  dated  3 September,  which  stated  that  37  communities  of 
New  York  State  currently  depend  on  the  surface  waters  of  the  Delaware 
basin.  The  combined  population  of  those  communities,  according  to 
the  1950  census  was  57,663.  Their  average  total  dally  use  in  recent 
years  has  been  4-1/2  mgd.  The  estimates  of  needs  to  the  year  2010 
were  shown  in  an  attachment  to  the  letrer.  Copies  of  Mr.  Peterson's 
letter  were  distributed  to  the  members  at  the  meeting. 
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c.  City  of  Philadelphia.  Mr.  Baxter  addressed  a letter 
to  Colonel  Powers  on  30  July  1958,  and  distributed  copies  of  it  to 
the  other  members,  in  which  he  indicated  the  presently  estimated 
needs  of  Philadelphia  for  the  next  40  to  50  years.  The  maximum  day 
requirement  for  raw  water  for  the  year  1980  is  estimated  as  620  mgd, 
which  reflects  a 247.  allowance  for  the  peak  day.  The  water  demand 
for  the  year  2010  was  estimated  as  670  mgd  for  the  maximum  day.  Mr. 
Baxter  supplemented  the  content  of  his  letter  by  remarking  that  the 
officials  of  Philadelphia  want  to  feel  that  any  time  the  City  wants 
to  go  upstream,  no  matter  how  far,  for  water  from  the  Delaware,  that 
there  will  be  water  there  for  the  City.  He  also  expressed  concern 
wich  regard  to  one  point  centered  on  the  diversions  by  New  York  City, 
but  stressed  that  an  expression  of  concern  by  Philadelphia  did  not 
necessarily  mean  i'  was  differing  with  regard  to  releases.  Phila- 
delphia is  aware  that  a court  decree  fixes  the  quantities  of  water 

to  be  diverted  and  to  be  released;  however,  while  all  the  works 
for  making  diversions  had  not  yet  been  built,  it  is  a fact,  Mr. 

Baxter  remarked,  that  the  releases  as  planned  in  terms  of  quanti- 
ties could  not  be  met.  While  he  admitted  reluctance  to  state  so, 
he  did  make  the  point  that  Philadelphia  was  better  off  in  1957,  be- 
cause of  the  releases  made,  than  it  would  have  been  under  natural 
stream  flow  conditions.  Nevertheless,  the  flows  which  were  to  be 
expected  did  not  materialize.  Also,  he  envisions  that  releases  in 
excess  of  those  required  by  the  basic  formula  will  gradually  get 
smaller  as  New  York  City's  demands  get  larger,  and  therefore,  it 
appeared  to  him  that  any  plans  for  the  river,  looking  ahead  to  the 
year  2010  must  recognize  that  any  existing  uses  or  diversions  are 
not  sacrosanct  and  are,  therefore,  subject  to  review  in  the  long 
range  report.  In  response  to  a question  by  Mr.  Ross,  Mr.  Baxter 
said  that  his  figures  were  for  the  City  only,  and  that  they  did  not 
include  those  for  suburban  areas,  which  were  covered  by  Mr.  Goddard's 
report.  Mr.  Goddard  asked  if  the  quality  couldn't  be  improved, 
to  which  Mr.  Baxter  replied  that  when  one  quality  characteristic 
goes  up,  another  goes  down.  As  an  example,  he  stated  that  the 
Schuylkill  River  was  black  before  the  state  and  federal  governments 
removed  culm  desposits  six  or  seven  years  ago.  Now  it  is  clean, 
but  supports  a lush  growth  of  algae.  Then,  too,  the  water  is 
harder  than  it  was  in  1920;  the  cause  is  not  known,  but  it  could 
be  due  to  new  exposures  of  limestone. 

d.  State  of  New  Jersey.  Mr.  George  R.  Shanklin  referred 
to  Mr.  Bontempo's  letter  dated  2 September  1958  which  was  addressed 
to  Colonel  Powers  and  copies  of  which  were  distributed  to  the  Com- 
mittee members.  The  letter  contained  a preliminary  report  on  the 
projected  public  water  supply  requirements  for  the  State  of  New  Jersey. 
Mr.  Shanklin  discussed  the  contents  of  the  letter  and  described  the 
bases  upon  which  the  estimates  of  water  requirements  were  made. 
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e.  City  of  Mew  York.  Mr.  Ford  stated  that  the  Board  of  Water 
Supply  is  the  only  agency  of  New  York  City  which  plans  for  the  water 
supply  needs  in  that  city.  With  the  exception  of  cooperation  with  other 
agencies  such  as  the  State  Water  Power  and  Control  Commission  and  the 
Water  Pollution  Control  Board,  which  issues  permits  for  taking  waters 
under  certain  conditions,  the  Board  of  Water  Supply  has  been  planning 

to  meet  the  water  requirements  of  New  York  City  for  more  than  half  a 
century.  Under  the  latest  (7  June  1954)  decree  of  the  u.  S.  Supreme 
Court,  New  York  City  is  permitted  to  diver':  490  mgd  from  the  Neversink 
and  Pepacton  Reservoirs,  and  on  the  completion  of  the  Cannonsville 
Reservoir,  on  the  West  Branch,  an  additional  310  mgd.  Mr.  Ford  then 
discussed  the  contents  of  his  letter  of  20  August  1958  in  which  he  gave 
the  Chairman  the  City’s  estimated  requirements.  (Copies  of  that  letter 
were  furnished  to  the  members).  After  this  discussion,  Mr.  Ford  com- 
mented on  the  City's  development  of  Upper  Delaware  basin.  The  City 
is  presently  progressing  to  the  last  stage  of  this  development.  The 
44-mile  tunnel  through  which  the  310  mgd  diversion  will  be  made  from 
the  Cannonsville  project  to  Rondout  Reservoir,  is  about  407,  complete. 

Its  cost  is  about  $94,000,000.  The  'West  Branch  project,  at  Cannons- 
ville, is  expected  to  be  completed  by  1963  and  in  operation  by  1965. 

f.  Commonwealth  of  Pennsylvania . In  a letter,  dated  11 
September  1958,  addressed  to  the  Chairman,  and  copies  of  which  were 
furnished  to  the  members,  Mr.  Goddard  presented  estimates  of  water  re- 
quirements, at  10-year  intervals  for  the  period  1960-2010,  for  the 
Pennsylvania  section  of  the  Delaware  River  basin.  Mr.  Goddard  discussed 
the  contents  of  his  letter  and  then  commented  or>  the  study  of  water  needs 
and  water  availability  being  made  in  the  Brandywine  basin  area.  The 
consulting  engineers  were  expected  to  submit  a report  on  their  findings 
to  the  Commonwealth  in  October.  It  is  hoped  that  on  the  basis  of  that 
report  a better  estimate  for  industrial  and  agricultural  uses  of  water 
can  be  obtained.  Also  on  the  basis  of  that  report,  it  is  expected  that 
authority  to  build  several  reservoirs  on  the  upstream  portion  of  the 
Brandywine  basin  will  be  requested.  The  Lukcns  Steel  Corpor.  tion  has 

a $3,000,000  expansion  program  under  way,  and  needs  an  additional 
5,000,000  gallons  of  water  per  day.  In  order  to  obtain  this  quantity 
the  corporation  will  either  have  tc  build  a reservoir  or  combine  its 
effort  with  some  other  group  to  have  one  built.  Pennsylvania's  aim 
would  be  to  build  a multiple-purpose  reservoir,  possibly  in  coopera- 
tion with  the  State  of  Delaware.  In  the  matter  of  trying  to  upgrade 
waters  in  the  Schuylkill  River,  Mr.  Goddard  remarked  that  some  consid- 
eration should  be  given  Co  neutralising  the  acid  condition  of  e erst 
main  branch.  The  Department  of  Forests  and  Waters  is  studying  two 
reservoir  projects  proposed  by  the  Soil  Conservation  Service  to  deter- 
mine whether  they  can  be  enlarged  to  supply  water  with  a vie.;  lo  amelior- 
ating this  condition.  Referring  to  a comment  made  at  the  work  roup 
session  to  the  effect  that  some  of  che  reservoir  sites  In  No  • Jersey 
being  studied  for  project  possibilities  are  not  acceptable  due  to  local 
resistance  to  such  developments,  Mr.  Goddard  re  ;arked,  in  re  -n. o,  that 
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the  Corps  should  produce  the  best  plan  that  is  now  feasible  based  sole- 
ly on  engineering  considerations,  and  if  necessary,  the  plan  could  be 
amended  later  to  make  it  acceptable  to  the  local  interests  concerned; 
but  at  this  time,  public  opinions  should  not  be  permitted  to  enter  into 
the  planning. 


g.  State  of  Delaware.  Dr.  Kaplovsky  stated  that  the  State 
of  Delaware  Water  Resources  Committee  had  submitted  its  estimates  of 
future  water  needs  to  the  District  Engineer  by  letter  dated  28  August, 
and  that  he  wished  to  review  certain  portions  of  that  letter  without 
referring  to  detail.  (Copies  of  the  letter  were  furnished  to  the  Com- 
mittee members.)  Delaware,  because  of  its  size,  geographic  location, 
industries  and  land  uses,  has  unique  situations  relative  to  water  that 
differ  from  those  of  the  larger  states.  It  has  had  no  central  organi- 
zation that  could  speak  on  water  resources,  consquently  its  major  task 
was  one  of  intrastate  coordination.  Dr.  Kaplovsky  reported  that  a com- 
plete inventory  was  made  of  industrial  water  use,  irrigation  use  and 
municipal  water  use.  All  water  requirements  for  industrial  cooling  and 
steam  generation  from  surface  sources  were  omitted  in  the  present  use 
totals.  A major  portion  of  those  waters  is  brackish;  however,  approx- 
imately 15%  is  taken  from  the  fresh  water  streams.  The  projected  needs 
for  the  State  for  the  year  2010,  excluding  industrial  cooling  and 
stream  generation  requirements,  total  approximately  1400  mgd.  Assum- 
ing that  all  surface  sources  within  the  State  were  developed  to  the 
degree  indicated  in  the  State's  report  and  that  an  estimated  418  mgd 
of  ground  water  safe  yield  were  readily  available,  the  State  would 
still  receive  less  than  half  of  its  total  projected  needs  for  the  year 
2010.  The  only  other  source  of  water  available  to  the  State  of  Delaware 
is  the  Delaware  River. 

17.  SUGGESTIONS  OF  TOPICS  FOR  CONSIDERATION  AT  THE  NEXT  MEETING, 
a.  The  Chairman  remarked  that  according  to  the  present  schedule  the 
report  is  to  be  completed  by  December  1959.  The  efforts  of  the  Corps' 
staff  and  work  group  composed  of  representatives  of  other  agencies 
are  presently  directed  toward  evaluating  the  seven  reservoir  plans  be- 
ing studied.  On  the  basis  of  these  evaluations,  it  is  expected  that 
by  January  a scheme  will  be  selected  which  will  contain  the  elements 
of  the  final  plan  to  be  studied  in  detail  and  form  the  basis  of  the  com- 
prehensive plan  for  the  basin.  It  is  proposed  to  present  and  discuss 
the  selected  scheme  of  reservoirs  at  the  next  meeting  of  the  Committee. 

b.  The  next  topic  discussed  was  the  new  Fish  and  Wildlife 
Coordination  Act,  Public  Law  85-624,  which  was  approved  12  August  1958. 
The  new  law  amends  the  Fish  and  Wildlife  Act  of  10  March  1934  and,  in 
part,  supersedes  Public  Law  79-732  of  1946.  Its  purpose  is  to  set  up 
fish  and  wildlife  as  a project  purpose  in  planning  water  resource  de- 
velopment. The  Chairman  remarked  that  the  new  law  probably  would  not 
affect  the  physical  recommendations  which  will  be  made  in  the  final 
report  but  that  it  could  affect  the  degree  of  Federal  participation  and 
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costs  thereof.  Mr.  Gascoyne  offered  to  obtain  copies  of  the  present- 
ations on  P.L. 85-624  made  on  11  September  1958  by  Mr.  Carter  Page  and 
Mr.  McBroom,  to  summarize  them  for  presentation  at  the  next  meeting 
of  the  Committee,  and  to  send  a copy  of  each  summary  to  the  members 
representing  the  cities  and  states  prior  to  the  next  meeting.  Mr. 
Gascoyne  also  remarked  regarding  the  need  for  the  representatives  of 
the  Federal  agencies  to  reach  a basis  of  agreement  relative  to  operat- 
ing under  P.L. 85-624  before  the  states  get  involved.  The  Chairman 
accepted  Mr.  Gascoyne's  offer  to  prepare  summaries  of  the  papers  on 
P.L. 85-624  and  requested  that  the  distribution  to  members  be  made 
early  enough  to  permit  the  appropriate  state  agencies  to  prepare  com- 
ments on  his  paper. 


c.  The  chairman  proposed  that  the  next  meeting  of  the 
Committee  be  held  in  Philadelphia  in  mid- January. 

d.  In  response  to  a question  by  Mr.  Baxter,  the  Chairman 
said  that  a paper  on  navigation  would  be  presented  at  some  future 

meeting . 

e.  Mr.  Morgan  suggested  that  the  Public  Health  Service 
present  at  the  next  meeting  a report  on  the  multiple  use  of  stored 
water.  Mr.  Kiashman  said  that  the  Public  Health  Service  has  started 
work  on  such  a report  but  had  not  yet  formed  a policy.  The  Public 
Health  Service  would  like  to  have  the  States'  views  on  recreational 
use  of  impoundments  intended  for  water  supply. 


18.  REMARKS  BY  COLONEL  CLARK.  Colonel  Allen  F.  Clark,  Jr., 
Division  Engineer,  North  Pacific  Division,  formerly  District  Engineer, 
Philadelphia,  and  Chairman  of  this  Committee,  commented  briefly  on 
the  comprehensive  report  on  the  Columbia  River  which  was  completed 
recently.  In  comparing  the  Columbia  basin  with  the  Delaware,  he  re- 
marked that  there  was  an  abundance  of  water  and  power  potential  in 
the  former.  He  cautioned  the  members  not  to  underestimate  the  time 
required  to  put  the  report  in  its  final  form  after  the  studies  and 
evaluations  are  completed. 


-"Vi 


*ij.  & POTERS  ‘ 
Colonel,  CE 
Chairman 
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MINUTES 


DELAWARE  BASIN 
HELD 
IN 


OF  THE  SEVENTH  MEETING 
OF  THE 

SURVEY  COORDINATING  COMMITTEE 
22-23  JANUARY  1959 
PHILADELPHIA,  PA. 


I.  OPENING  REMARKS . The  Committee  was  convened  in  the  Audit- 
orium of  the  Academy  of  Natural  Sciences  on  22  January  1959  by 
Colonel  W.  F.  Powers , Chairman.  Colonel  Powers  expressed  appre- 
ciation for  the  use  of  the  Auditorium  to  Dr.  H.  Radcliffe  Roberts, 
Director  of  the  Academy. 


2.  ATTENDANCE  AND  INTRODUCTIONS.  a.  The  following  members 
were  in  attendance: 


Mr.  Richard  A.  Ackroyd  for  Mr.  S.  L.  Taylor, 

Department  of  Commerce 

Mr.  Samuel  S.  Baxter,  City  of  Philadelphia  . . 

Mr.  David  S.  Davies,  for  Mr.  Salvatore  A.  Bontempo  - , 

State  of  New  Jersey 
Mr.  Arthur  C.  Ford,  City  of  New  York 
Mr.  D.  R.  Gascoyne,  Department  of  the  Interior 
Mr.  Maurice  K.  Goddard,  Commonwealth  of  Pennsylvania 
Dr.  A.  Joel  Kaplovsky  for  Mr.  Richard  A.  Haber, 

State  of  Delaware 

Mr.  Sylvan  C.  Martin,  Dept,  of  Health,  Education  & Welfare 
Mr.  Ronald  B,  Peterson,  State  of  New  York 
Mr.  John  H.  Spellman,  Federal  Power  Commission 
Mr.  Alvin  C.  Watson,  Department  of  Agriculture 


b.  Colonel  Powers  introduced  Colonel  George  B.  Sumner, 
District  Engineer,  Washington  District;  Mr.  Richard  A.  Her taler. 
Office  of  Civil  Functions,  Office  of  the  Assistant  Secretary  of  the 
Army;  Mr.  Edwin  W.  Landenberger  of  the  Office  of  the  Chief  of  Eng- 
ineers, and  Mr.  Burnham  H.  Dodge  of  the  North  Atlantic  Division 
Office.  The  members  introduced  the  various  representatives  from 
their  respective  agencies  participating  in  the  survey.  Colonel 
Allen  F.  Clark,  Jr.,  Division  Engineer,  North  Pacific  Division, 
formerly  District  Engineer,  Philadelphia,  and  Chairman  of  this  Com- 
mittee, attended  the  meeting  on  23  January. 


c.  The  names  of  the  122  persons  who  registered  and 
attended  the  meeting  are  listed  in  Appendix  A hereto. 


_1/  Mr.  Bontempo  attended  the  work  group  meeting  which  preceded  the 
sessions  covered  by  these  minutes. 


o .. 
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3.  MINUTES  OF  PREVIOUS  MEETING,  a.  The  following  modifications 
were  requested  in  the  minutes  of  the  sixth  meeting  held  in  New  York 
City  on  18-19  September  1958. 

(1)  On  page  4,  paragraph  5b,  line  5,  delete  "Advisory 
Committee"  and  insert  in  lieu  thereof  "Delaware  River  Basin  Research 
Corporation,  Incorporated." 

(2)  On  page  8,  line  4,  delete  the  words  within  the  par- 
enthesis, "those  needed  beyond  2010",  and  insert  in  lieu  thereof  "those 
needed  between  1980  and  2010." 

b.  The  minutes  were  approved  subject  to  the  above  modifica- 
tions . 

4.  SIGNIFICANCE  OF  PUBLIC  LAW  85-624.  a.  Mr.  D.  R.  Gascoyne 
presented  a paper  on  the  significance  of  the  Fish  and  Wildlife  Coordin- 
ation Act,  Public  Law  85-624,  which  was  enacted  12  August  1958  to  pro- 
vide for  more  effective  integration  of  a fish  and  wildlife  conservation 
program  with  Federal  water  resources  developments.  Copies  of  Mr. 
Gascoyne's  paper  were  distributed  to  the  members  about  a month  prior  to 
the  meeting. 

b.  Mr.  Fovd  asked  if  a non-Federal  organization,  which  built 
a dam  across  a major  stream,  would  be  provided  with  Federal  assistance 
in  financing  facilities  for  fish  and  wildlife.  As  of  the  present  time, 

Mr.  Gascoyne  did  not  see  anything  specifically  directed  toward  such 
provision.  The  constructing  agency,  however,  would  be  expected  to  pro- 
vide for  mitigation  of  any  damages  to  the  resources,  and  the  cost  of 
such  provisions  would  be  a part  of  the  project  cost.  When  questioned 
by  Mr.  L.  G.  Duck  as  to  whether  the  provision  of  such  mitigation  was 
applicable  only  to  projects  built  by  the  Federal  government,  Mr.  Gascoyne 
indicated  that  it  applies  to  any  public  or  private  agency  as  long  as  the 
project  is  under  Federal  license  or  permit. 

c.  Mr.  Ford  remarked  that  in  a number  of  New  York  City  proj- 
ects it  would  be  feasible  to  take  care  of  fish  and  wildlife,  but  that 
there  is  no  provision  in  the  law  for  providing  the  additional  funds  re- 
quired. Mr.  Marston  indicated  that  Federal  aid  funds  may  be  used  in  a 
case  of  a municipal  project  development. 

5.  SIGNIFICANCE  OF  PUBLIC  LAW  85-500.  a.  Mr.  Edwin  W.  Landenberger 
discussed  the  Water  Supply  Act  of  1958,  Public  Law  85-500,  which  was  en- 
acted 3 July  1958.  This  act  recognizes  a joint  Federal,  state  and  local 
interest  in  municipal  and  industrial  water  supply  for  meeting  present  and 
future  needs  where  such  supply  can  be  developed  by  reservoir  projects 
undertaken  by  the  Corps  of  Engineers  or  the  Bureau  of  Reclamation.  Mr. 
Landenberger ' s full  presentation  is  Appendix  B hereto. 
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6.  POLICIES  GOVERNING  THE  COMPATIBLE  USE  OF  MULTI-PURPOSE 
RESERVOIRS.  a.  Mr.  Davies,  substituting  for  Mr.  Bontempo,  read  a 
paper  explaining  the  legislation  known  as  the  "New  Jersey  Water 
Supply  Law  of  1958" , and  the  companion  "Water  Bond  Act"  which  were 
enacted  to  assure  maximum  utilization  of  the  state's  water  resources. 
The  full  presentation  is  Appendix  C hereto. 

b.  Mr.  M.  K.  Goddard  presented  Pennsylvania's  policy  in 
regard  to  the  joint  use  of  reservoirs  for  water  supply  and  recrea- 
tion, and  told  how  that  policy  differentiated  between  existing  res- 
ervoirs developed  by  water  purveyors  for  the  sole  purpose  of  water 
supply,  and  proposed  reservoirs  to  be  constructed  with  public  funds, 
the  uses  of  which  are  set  forth  in  advance.  Mr.  Goddard's  full 
presentation  is  Appendix  D hereto. 

c.  Dr.  A.  Joel  Kaplovsky  said  that  since  the  State  of 
Delaware  does  not  have  a water  resources  planning  or  control  unit 
various  state  agencies  were  requested  to  submit  statements  of  their 
policy  or  thinking,  in  regard  to  multiple-purpose  use  of  reservoirs. 
Dr.  Kaplovsky' s presentation  consisted  of  abstracts  and  condensa- 
tions of  such  statements.  The  full  presentation  is  Appendix  E 
hereto . 

d.  Mr.  R.  D.  Peterson  indicated  in  his  presentation 
that  the  State  of  New  York  has  been  cognizant  of  the  multitude  of 
problems  inherent  in  the  wise  use  and  conservation  of  its  water 
resources,  and  that  under  state  law  the  determination  of  incompat- 
ible uses  of  water  has  practically  become  automatic.  Mr.  Peterson's 
full  presentation  is  Appendix  F hereto. 

e.  Mr.  S.  C.  Martin  of  the  U.  S.  Public  Health  Service 
presented  a summary  of  policies  and  practices  governing  the  use  of 
multi-purpose  reservoirs  in  other  parts  of  the  country.  The  pre- 
sentation is  Appendix  G hereto. 

7.  GROSS  AND  NET  WATER  DEMANDS.  Mr.  Russell  Morgan,  Chief 
of  the  Valley  Report  Group,  presented  a paper  on  water  needs  and 
their  relation  to  storage  at  projects  for  the  control  of  surface 
run-off.  The  full  text  of  this  presentation  was  distributed  (with 
a memorandum  on  5 February)  to  the  members  and  representatives  of 
participating  agencies  for  review  and  comment.  Appendix  H hereto 
is  a condensed  version  of  the  presentation. 

8.  SELECTION  OF  RESERVOIR  PLAN.  Colonel  W.  F.  Powers  pre- 
sented the  basic  plan  for  control  and  utilization  of  the  waters  of 
the  Delaware  River  basin.  The  full  text  of  this  paper  was  distrib- 
uted (with  a memorandum  of  5 February)  to  the  members  and  repre- 
sentatives of  participating  agencies  for  review  and  comment.  Ap- 
pendix I hereto  is  a condensed  version  of  the  presentation. 


9.  STATEMENT  ON  TUF.  STATUS  OF  TILE  WORK  BY  THE  VARIOUS  AGENCIES 
AND  GENERAL  COMMENTS  ON  THE  PROCEDURES  BEING  FOLLOWED  IN  THE  SURVEY  AS 
A WHOLE,  a.  Department  of  Agriculture.  Mr.  Watson  reported  that  sec- 
tions of  the  report  by  his  Department  are  in  various  stages  of  comple- 
tion and  it  is  expected  that  tire  report  can  be  consolidated  in  the  next 
five  months  or  so.  The  report  on  Irrigation  and  Rural  Water  Use  is  in 
the  review  stage.  By  the  next  meeting  it  is  expected  that  more  concrete 
information  will  be  available  as  to  where  the  upstream  auxiliary  reser- 
voirs will  fit  into  Phases  I and  II  of  the  basic  plan  for  development. 
Mr.  Watson  said  that  a small  watershed  program  develops  improvements  of 
the  land  and  management  resources  through  projects  undertaken  by  the 
various  levels  of  government  with  the  support  of  landowners  and  opera- 
tors in  the  watersheds.  The  objectives  are  to  provide  the  fullest 
production  management  to  get  the  maximum  economic  return  therefrom, 
and  to  provide  the  fullest  enjoyment  thereof.  Some  watershed  improve- 
ment will  prove  highly  significant  to  the  national  agricultural  segment 
of  society.  By  the  years  2000  and  2010  agricultural  production  will 
probably  be  four  times  what  it  is  now,  and  the  values  of  commodities 
produced  will  be  enormous.  Approximately  65%  to  70%  of  all  raw  mater- 
ials used  in  industry  and  commerce  come  from  agricultural  sources. 

The  dependence  of  the  city  on  the  country  is  pretty  well  known  and 
recognized,  but  less  understood,  is  the  dependence  of  the  country  on 
the  city.  Agriculture,  as  a whole,  is  more  important  to  water  develop- 
ment than  is  artificially  supplied  water  to  agriculture.  In  one  year 
the  farmers  in  Pennsylvania  spent  over  one  million  dollars  for  water 
control  projects  and  practices,  such  as  diversion,  ditches,  watershed 
protection  and  other  measures,  which  illustrates  the  concern  of  the 
individual  landowner  and  operator  for  controlling  water  on  his  own  land, 
Mr.  Watson  said  that  the  number  of  sites,  previously  reported  as  being 
from  340  to  390  at  various  stages  of  the  study,  has  been  considerably 
reduced  through  the  studies  of  the  Joint  Work  Group.  Currently  about 
43  can  be  justified  from  a flood  control  point  of  view.  Of  the  43,  22 
are  already  in  Public  Law  566  programs  either  in  the  preliminary  stage 
or  in  the  approved  for  construction  stage.  For  the  43  sites  which  can 
be  justified,  no  determinations  have  been  made  in  respect  to  irriga- 
tion, fish  and  wildlife,  municipal  and  industrial  use,  recreation  needs 
and  other  uses.  With  respect  to  the  procedures  being  used  in  the  com- 
prehensive survey  Mr.  Watson  remarked  that  they  were  satisfactory,  and 
that  the  Corps  of  Engineers  and  the  other  agencies,  by  and  large,  were 
doing  a good  job  under  processes  he  considered  to  be  reasonable.  He 
hud  no  objections  to  the  procedures  being  used,  but  felt  that  some  al- 
terations in  procedures  would  be  made  in  the  light  of  the  experience 
gained  thus  far  if  a new  start  were  to  be  made  on  another  such  survey. 
Mr.  Watson  concluded  his  presentation  with  a discussion  of  a map  show- 
ing the  locations  of  watersheds  for  which  programs  under  P.L.566  have 
been  established  or  are  being  studied.  The  map  is  attached  hereto  as 
Appendix  J. 


104 


b.  Department  of  the  Interior.  Mr.  D.  R.  Gascoyne  re- 
ported on  the  status  of  the  work  in  the  agencies  in  his  Department, 
and  made  general  comments  on  the  procedures  being  followed  in  the 
survey  as  a whole.  The  presentation  is  Appendix  K hereto. 

c.  Department  of  Commerce.  Mr.  Richard  Ackroyd  had 
nothing  new  to  report  on  the  work  of  the  Department  of  Commerce, 
inasmuch  as  OBE  had  finished  its  assignment,  and  stated  that  he 
had  no  objections  to  the  procedures  being  followed  in  the  survey 
as  a whole. 

d.  Department  of  Health,  Education  & Welfare.  Mr.  S.  C. 
Martin  presented  a statement  on  the  status  of  the  work  of  the  Public 
Health  Service  and  commented  on  the  procedures  being  followed  in 
the  survey  as  a whole.  Mr.  Martin's  presentation  is  Appendix  L 
hereto . 


e.  Federal  Power  Commission.  Mr.  John  H.  Spellman 
reported  the  Federal  Power  Commission  was  making  significant  prog- 
ress in  its  study  which  is  directed  into  three  general  areas, 
namely  (1)  power  values,  (2)  preparation  of  a power  market  survey, 
and  (3)  collaboration  with  the  Corps  m studies  of  ways  and  means 
of  developing  the  power  values  in  any  particular  project.  He  re- 
referred to  the  preliminary  report,  on  power  supply  and  require- 
ments for  the  area  served  by  Pennsylvania,  Maryland,  New  Jersey 
and  Delaware  interconnection,  which  he  presented  at  past  meetings. 
Such  a survey  will  serve  two  purposes.  It  will  give  a comprehens- 
ive picture  of  power  supply  and  will  be  the  basis  used  for  develop- 
ing the  needs  for  meeting  the  future  loads,  which  were  previously 
estimated  as  12  to  15  million  KW  greater  by  1975,  than  the  present 
load  of  12  million  KW.  Since  the  last  meeting  these  estimates  have 
been  refined.  The  power  market  survey  is  proceeding  according  to 
schedule.  The  agency  has  also  continued  to  develop  power  values. 
The  values  used  to  date  are  preliminary  and  need  to  be  refined. 

The  Federal  Power  Commission  will  continue  to  work  with  the  Corps 
on  the  refinements  of  upstream  storage  reservoirs  as  well  as  on 
sites  presented  in  the  basic  plan.  Consideration  is  being  given 
to  the  feasibility  of  pumped-s torage  power  projects  as  well  as  to 
the  normal  type  of  hydropower  developments.  In  view  of  the  part 
that  private  utility  companies  would  need  to  play  in  a pumped- 
storage  power  development,  the  utility  companies  operating  in  the 
basin  have  been  invited  to  participate  in  the  power  studies.  As  a 
result,  the  utility  companies  have  appointed  five  representatives 
to  work  with  the  power  work  group,  which  is  composed  of  Federal 
Power  Commission  and  Corps  of  Engineers  personnel.  Mr.  Spellman, 
who  is  chairman  of  the  work  group,  introduced  representatives  of 
the  power  companies,  who  are:  (1)  Mr.  Charles  A.  Carpenter  of  the 
Pennsylvania  Power  & Light  Company,  (2)  Dr.  M.  D.  Hooven  of  Public 
Service  Electric  & Gas  Corporation,  (3)  Mr.  E.  S.  Loane  of  General 
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Public  Utilities  Corporation,  (4)  Mr.  Richard  A.  Lane  of  Philadelphia 
Electric  Company  and  (5)  Mr.  L.  E.  Merrow  of  Orange  & Rockland  Utili- 
ties, Inc.  At  its  first  meeting  held  the  preceding  week,  the  work 
group  concluded  that  it  could  find  solutions  to  the  problems  within 
the  time  limit,  about  1 June.  Mr.  Spellman  said  that  at  the  next  meet- 
ing he  would  be  able  to  give  more  information  about  the  particular 
projects  being  considered  - Tobyhanna,  Shohola  Falls,  Tocks  Island, 

Basher  Kill  and  Flat  Brook.  He  indicated  that  the  Federal  Power  Com- 
mission is  satisfied  with  the  consideration  it  is  being  given  in  the 
comprehensive  survey.  He  drew  attention  to  the  fact  that  the  Federal 
Power  Commission,  under  the  Federal  Power  Commission  Act,  gives  con- 
sideration not  only  to  the  subject  of  hydropower  development,  but  also 
to  the  ways  power  could  be  developed  compatible  with  other  uses  of 
water . 

10.  C.  of  E.  - SCS  Joint  Work  Group.  Mr.  Charles  C.  McNamara, 
of  the  Corps  of  Engineers,  reported  on  the  status  of  work  of  the  Joint 
Work  Group.  The  presentation  is  Appendix  M hereto. 

11.  STATUS  OF  REPORT  PREPARED  BY  THE  U.  S.  GEOLOGICAL  SURVEY, 
a.  Mr.  Martin  inquired  whether  the  report  on  general  geology,  ground 
water,  sedimentation  and  general  hydrology,  prepared  by  the  USGS , was 
distributed  for  review  and  comment.  The  Chairman  indicated  that  it 
was  the  final  version  of  the  USGS  report  and  that  it  was  distributed 
for  use.  To  a query  by  Mr.  Ferguson,  representing  the  USGS,  as  to  how 
the  decision  was  made  that  the  report  was  the  final  version  and  that 
comments  or  possible  revisions  were  not  requested,  the  Chairman  stated 
that  when  the  report  was  delivered  to  him  by  Mr.  Parker,  he  stated 
that  it  represented  the  completed  work  of  the  USGS,  that  it  had  been 
approved  by  the  Director,  and  that  he,  Mr.  Parker,  had  no  authority  to 
make  any  changes  in  it.  Mr.  Ferguson  expressed  regret  that  there  had 
been  a misunderstanding  and  clarified  the  intent  of  the  USGS.  He  stated 
that  the  report  was  a draft  and,  as  such,  was  approved  for  transmittal 
to  the  Corps  for  the  same  treatment,  involving  distribution,  review  and 
transmittal  of  comments,  as  was  given  drafts  of  reports  of  other  agencies. 
In  view  of  this  clarification  and  desire  of  the  USGS,  the  Chairman  noti- 
fied the  representatives  of  the  participating  agencies  present  to  con- 
sider the  USGS  report  to  be  a draft,  to  review  it  and  submit  comments 
thereon  as  soon  as  possible  so  that  the  USGS  could  make  such  revisions 

as  may  be  appropriate. 

b.  In  the  event  that  the  USGS  receives  a comment  or  a re- 
quest for  a change  in  which  it  does  not  or  cannot  concur,  the  Chairman 
requested  the  USGS  to  consult  with  the  agency  making  such  a comment  or 
request.  If  the  matter  cannot  be  resolved  by  such  consultation,  the 
Chairman  indicated  that  the  agency  making  the  comment  or  request  could 
express  its  view  in  its  own  report  where  appropriate.  He  announced 
that  this  procedure  could  be  applied  to  all  reports  distributed  for  re- 
view. Mr.  Larson  asked  that  further  consideration  be  given  to  the 
method  for  resolution  of  conflicts.  He  indicated  that  the  SCS  did  not 
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agree  with  the  figures  on  irrigation  presented  in  the  USGS  report, 
but  he  did  not  wish  to  include  a statement  regarding  such  a conflict 
in  the  report  by  the  Department  of  Agriculture  if  the  matter  could 
not  be  resolved  by  discussion.  Mr.  Martin  stated  that  he,  too,  had 
no  desire  to  put  in  the  report  by  the  Public  Health  Service  a state- 
ment showing  where  his  agency  differed  with  the  USGS  on  figures  re- 
lated to  municipal  and  industrial  water  use.  The  Chairman  reviewed 
briefly  the  basic  cause  for  the  arising  of  the  problem  under  discus- 
sion, it  being  the  inclusion  in  the  USGS  report  of  presentations  on 
water  uses  which  had  been  assigned  to  the  Department  of  Agriculture 
and  the  Public  Health  Service.  In  view  of  the  complexity  of  the 
problem  and  the  probable  length  of  time  that  would  be  required  to 
resolve  it.  Colonel  Powers  announced  that  he  would  call  a meeting 
of  an  ad  hoc  committee  composed  of  representatives  of  the  Depart- 
ments concerned  for  the  purpose  of  resolving  the  matter. 

12.  COMMENTS  BY  THE  STATE  AND  CITY  MEMBERS  ON  THE  PROCEDURES 
USED  IN  AND  THE  PROGRESS  OF  THE  PLANNING.  a.  City  of  Philadelphia. 
Mr.  Baxter  said  that  the  City's  part  in  the  survey  so  far  had  been 
very  small  and  that  he  enjoyed  being  on  the  Committee.  From  the 
City's  standpoint  progress  has  been  satisfactory. 

b.  City  of  New  York.  Mr.  Ford  said  that  he  had  found 
the  study  and  the  meetings  to  be  a rewarding  and  stimulating  ex- 
perience; he  felt  that  a great  deal  had  been  learned  from  the  as- 
sociation with  the  Committee,  and  that  he  was  satisfied  with  the 
progress  made  in  the  study. 

c.  State  of  Delaware.  Dr.  Kaplovsky  stated  that  Dela- 
ware representatives  had  presented  constructive  criticism  on  every 
report  draft  sent  to  them  for  review  and  comment.  They  tried  to 
make  their  reviews  with  an  unbiased  viewpoint  and  the  comments 
represented  the  thinking  of  all  the  agencies  in  the  state.  Dr. 
Kaplovsky  commented  that  in  the  various  reports,  several  agencies 
used  different  county  groupings  for  sub-dividing  the  basin,  and 
that  the  work  of  reviewing  the  reports  would  have  been  expedited 
if  the  studies  had  been  done  on  a county  by  county  basis. 

d.  Commonwealth  of  Pennsylvania.  Mr.  Goddard  stated 
he  concurred  basically  with  the  procedures  followed,  that  a fine 
job  was  done,  and  that  there  will  be  a great  deal  more  to  be  done 
and  many  more  decisions  to  be  made.  He  described  briefly  the 
SCS-State  plan  of  development  for  the  Brandywine  basin  and  offered 
to  send  any  interested  member  a copy  of  the  report  thereon.  Mr. 
Goddard  said  that  he  felt  there  was  no  conflict  between  the  plan 
and  the  comprehensive  survey  of  the  Delaware  basin.  In  view  of 
the  water  supply  features  of  the  Brandywine  plan  he  expressed  the 
hope  of  getting  the  cooperation  and  financial  participation  of 

the  State  of  Delaware  and  the  City  of  Wilmington  in  the  develop- 
ment of  the  plan.  He  expressed  hope  that  Mr.  Spellman  and  his 
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power  work  group  could  make  decisions  soon  on  the  Basher  Kill  and  Tocks 
Island  project;  and  that  the  Corps  would  make  one  soon  on  the  Tohlckon 
project.  The  Department  of  Forests  and  Waters  is  under  great  pressure 
to  create  a string  of  parks  around  the  City  of  Philadelphia,  and  Mr. 
Goddard  felt  that  the  Tohickon  site  would  fit  into  such  a plan.  Mr, 
Spellman  remarked  that  a decision  could  not  be  given  before  May.  Colo- 
nel Powers  remarked  that  he  would  like  to  have  a great  deal  more  time 
for  project  evaluations,  but  that  Mr.  Morgan  should  have  the  decision 
by  May  1,  or  at  the  latest  June  1,  in  order  to  get  it  in  the  report. 
Colonel  Powers  said  that  with  the  time  limit  set,  he  may  not  be  able 
to  evaluate  all  of  the  projects  in  great  detail  and  that  it  has  been 
suggested  that  more  time  be  spent  on  those  pro jects  likely  to  be  con- 
structed within  the  next  20  years. 

e.  State  of  New  Jersey.  Mr.  Davies  complimented  the  Corps 
on  the  progress  made.  He  reported  that  New  Jersey  had  started  a wide 
survey  of  industrial  water  use  and  future  water  demands.  In  this  con- 
nection the  reports  presented  earlier  at  this  meeting  by  Colonel  Powers 
and  Mr.  Morgan  will  be  studied  carefully.  He  will  welcome  any  sugges- 
tions regarding  such  a survey,  and  accepted  Mr.  Morgan's  offer  of  an 
opportunity  to  inspect  the  detailed  information  available  in  this  of- 
fice. Colonel  Powers  said  he  had  repeatedly  announced  that  the  methods 
used  in  the  studies  and  the  sources  of  data  are  available  to  everyone, 
although  there  are  sometimes  working  papers  which  are  not  for  publica- 
tion . 


13.  STATUS  OF  WORK  BY  THE  CORPS  OF  ENGINEERS.  Mr.  Russell  Morgan, 
Chief  of  the  Valley  Report  Group,  reported  on  the  status  of  the  work 
being  done  by  the  Corps  of  Engineers  in  the  comprehensive  study.  The 
presentation  is  Appendix  N hereto. 


14.  SUMMARY.  After  a brief  discussion  as  to  the  date  and  the 
place  of  the  next  meeting,  Colonel  Powers  announced  that  it  will  be 
held  in  the  Pocono  region  during  the  latter  part  of  May.  Regarding 
the  actual  work.  Colonel  Powers  said  that  compliments  were  not  neces- 
sary, what  he  wants  to  know  is  whether  the  members  feel  that  progress 
is  being  made  in  the  right  direction  to  obtain  a comprehensive  plan. 
He  requested  that  anyone  not  in  agreement  v/ith  the  procedures  being 
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* MINUTES  OF  THE  EIGHTH  MEETING 
OF  THE 

DELAWARE  BASIN  PURVEY  COORDINATING  COMMITTEE 
HELD  13-14  MAY  1959 
AT  LAKE  HARMONY , PENNA. 

1.  ATTENDANCE.  a.  The  Committee  was  convened  in  the  meeting 
room  of  Split  Rock  Lodge  on  13  May  1959  by  Lt.  Colonel  Frank  A.  Gerig, 
Jr.,  Chairman.  The  following  members  were  in  attendance: 

Mr.  Mark  Abel son,  Dept,  of  the  Interior 

Mr.  Richard  A.  Ackroyd  for  Mr.  S.  L.  Taylor,  Dept,  of  Commerce 
Mr.  Samuel  S.  Baxter,  City  of  Philadelphia 

Mr.  David  S.  Davies  for  Mr.  S.  A.  Bontempo , State  of  New  Jersey 
Mr.  Arthur  C.  Ford,  City  of  New  York 

Mr.  Maurice  K.  Goddard,  Commonwealth  of  Pennsylvania 

Dr.  A.  Joel  Kaplovsky  for  Mr.  R.  A.  Haber,  State  of  Delaware 

Mr.  Sylvan  C.  Martin,  Dept,  of  Health,  Education  and  Welfare 

Mr.  Ronald  B.  Peterson,  State  of  New  York 

Mr.  John  H.  Spellman,  Federal  Power  Commission 

Mr.  Alvin  C.  Watson,  Dept,  of  Agriculture 

b.  Mr.  Mark  Abelson  represented  the  Department  of  the  In- 
terior in  lieu  of  Mr.  D.  R.  Gascoyne  who  has  been  assigned  to  the  Office 
of  the  Commissioner,  U.  S.  Fish  & Wildlife  Service,  Washington,  D.  C. 

c.  The  names  of  the  131  persons  who  registered  and  attended 
the  meeting  are  listed  in  Appendix  A hereto. 

2.  OPENING  REMARKS  AND  INTRODUCTIONS.  a.  Colonel  Gerig  an- 
nounced that  he  had  been  designated  by  the  Chief  of  Engineers  as  the 
Acting  District  Engineer,  Philadelphia  Engineer  District,  and  the 
Acting  Chairman  of  this  Committee.  He  also  informed  the  Committee 
that  Colonel  W.  F.  Powers,  former  Chairman  and  District  Engineer,  had 
retired  from  the  Army  and  was  now  associated  with  the  Lincoln  Center 
for  Performing  Arts,  Inc.,  as  the  Deputy  Executive  Director  for  Con- 
struction. 

b.  Mr.  Spellman  made  a motion,  which  was  seconded  by  Mr. 
Goddard,  to  the  effect  that  the  Chairman  address  a letter  to  Colonel 
Powers  expressing  the  Committee’s  appreciation  for  his  leadership  of 
the  Committee  and  his  services  in  developing  a plan  for  the  basin. 

There  was  a unanimous  expression  of  concurrence  in  the  motion,  and 
Colonel  Gerig  indicated  that  he  would  take  appropriate  action. 

c.  The  Committee  concurred  in  the  suggestion  of  Mr.  Martin 
that  a letter  of  appreciation  also  be  sent  to  Mr.  Gascoyne  for  his 
contribution  to  the  work  of  the  Committee.  The  Chairman  stated  that 
he  would  take  action  in  accordance  with  the  Members'  desire. 

* See  minutes  of  next  meeting  for  corrections. 
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d.  The  Chairman  introduced  Messrs.  Burnham  H.  Dodge,  James 
R.  Johnston  and  George  M.  Tapley  of  the  North  Atlantic  Division  and 
Mr.  Richard  D.  Murray,  a member  of  the  staff  of  the  Board  of  Engineers 
for  Rivers  and  Harbors. 

3.  COMMENTS  ON  MINUTES  OF  PREVIOUS  MEETING.  a.  Colonel  Gerlg 
stated  that  at  the  seventh  meeting  a request  was  made  for  a determina- 
tion as  to  whether  parties,  other  than  governmental  agencies,  were  in- 
cluded in  the  term  "local  interests"  as  used  in  the  Water  Supply  Act 
of  1958,  Public  Law  85-500.  In  the  interim  it  was  determined  from  the 
Office  of  the  Chief  of  Engineers  that  the  term  as  used  in  the  act  is 
considered  to  include  non-governmental  organizations,  examples  of 
which  are  industries  and  private  water  companies. 

b.  There  being  no  other  additions,  nor  any  corrections,  the 
minutes  were  approved. 

4.  REPORT  ON  THE  MEETING  OF  THE  AD  HOC  COMMITTEE  ON  THE  SCOPE 
OF  THE  USGS  REPORT.  Mr.  Russell  Morgan,  of  the  Corps  of  Engineers, 
reported  on  the  ad  hoc  committee  meeting  which  was  held  6 February  1959 
in  the  office  of  the  District  Engineer.  It  was  the  sense  of  the  com- 
mittee that  the  scope  of  the  USGS  report  should  conform  to  that  outlined 
in  the  original  assignment,  namely,  to  a coverage  of  ground-water  and 
sedimentation.  The  full  presentation  is  Appendix  B hereto. 

5.  STATUS  OF  APPENDICES.  Mr,  Vladimir  V.  Lisovltch,  of  the  Corps 
of  Engineers,  reported  that  two  appendices  to  the  comprehensive  survey 
report  have  been  completed  and  distributed  in  final  form.  Two  others 
were  distributed  in  draft  form  for  review,  and  comments  thereon  have 
been  forwarded  to  the  author  agencies  for  consideration.  In  addition 
parts  of  a number  of  appendices  were  distributed  in  draft  form  and  the 
resultant  comments  have  been  forwarded  to  the  author  agencies  for  con- 
sideration. Mr.  Lisovitch's  full  presentation  is  Appendix  C hereto. 

b.  Colonel  Gerig  established  1 July  1959  as  the  target  date 
for  submission  of  appendices  by  the  other  agencies  to  the  District  Eng- 
ineer. He  indicated  that  there  had  been  some  delays  in  the  submission 
of  appendices,  and  that  any  additional  delays  may  cause  a delay  in  the 
completion  of  the  report. 

6.  DESCRIPTION  OF  PROJECTS,  a.  Mr.  Charles  C.  McNamara,  of  the 
Corps  of  Engineers,  cited  the  locations,  descriptions,  and  usage  of  the 
projects  identified  as  Beltzvllle,  Bernville,  Tobyhanna  and  Tocks  Island. 
The  full  presentation  is  Appendix  D hereto. 

b.  Mr.  Martin  inquired  whether  consideration  was  being  given 
to  the  levels  in  the  reservoirs  at  which  releases  would  be  made  to  aug- 
ment low  flows,  and  Indicated  that  if  releases  were  made  from  the  bottom 
of  a reservoir  it  would  be  necessary  to  make  observations  with  regard  to 
oxygen  depletion.  Mr.  Morgan  replied  that  this  matter  was  a detail 
which  did  not  receive  consideration  in  a survey  report,  but  was  considered 
ii  the  project  development  stage. 
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c.  Mr.  Roy  KLein,  president  of  the  Lions  Club  in  Bernville, 
requested  that  a representative  of  the  Corps  attend  a meeting  of  that 
Club  to  answer  the  questions  which  have  arisen  among  the  people  of 
Bernville  due  to  the  announcement  of  a proposed  project  in  that  area. 
Colonel  Gerig  indicated  that  he  would  meet  with  Mr.  Klein  and  make  ap- 
propriate arrangements  for  that  purpose. 

7.  REPORT  ON  POWER  STUDIES,  a.  Mr.  John  H.  Spellman,  of  the 
Federal  Power  Commission,  reported  on  the  progress  of  the  studies  by 
the  Power  Work  Group.  He  pointed  out  that  the  Group  was  established 
by  the  District  Engineer  for  the  purpose  of  examining  and  reporting  on 
potential  projects  into  which  pumped  storage  power  installations  could 
be  incorporated  including  the  best  type  of  development,  estimates  of 
costs  and  benefits  and  economic  feasibility  of  each  considered  project. 
Federal  members  include  J.  H.  Spellnan,  L.  B.  Woll,  K.  W.  Ross,  Federal 
Power  Commission;  and  D.  E.  Donley,  Corps  of  Engineers.  In  response  to 
the  District  Engineer's  request,  electric  utility  interests  in  the  area 
appointed  a Task  Committee  to  participate  in  this  study  and  serve  as 
part  of  the  Work  Group  with  Charles  A.  Carpenter,  Pennsylvania  Power 
and  Light  Co.,  as  Chairman.  Other  utility  representatives  are  R.  A. 
Lane,  Philadelphia  Electric  Co.-,  Philadelphia,  Pa.;  M.  D.  Hooven,  Pub- 
lic Service  Electric  and  Gas  Co.,  Newark,  N.J. ; L.  Earle  Merrow,  Orange 
and  Rockland  Utilities,  Nyack,  N.  Y. ; E.  S.  Loane,  General  Public  Util- 
ities Corp. , Reading,  Pa.;  E.  W.  Bartley,  New  York  State  Electric  and 
Gas  Corp.,  Binghamton,  N.Y.  The  Group  held  meetings  on  January  15, 
January  28,  April  16  and  April  27,  1959.  In  addition,  several  informal 
conferences  have  been  held  between  staffs  of  the  participating  agencies 
and  utilities  engaged  in  the  studies. 

b.  Mr.  Spellman  stated  that  the  Work  Group  had  concentrated 
its  studies  on  five  sites  which  appeared  to  offer  the  best  possibilities 
for  pumped  storage  installations,  namely:  Tobyhanna-Beltzville-Lehigh 
River;  Basher  Kill,  Neversink  River;  Shohola  Falls,  Shohola  Creek;  Flat 
Brook,  Flat  Brook;  and  Tocks  Island,  Delaware  River.  He  said  that  pre- 
liminary cost  estimates  have  been  made  for  the  above  sites  as  well  as 
estimates  of  power  benefits,  all  based  on  private  utility  financing. 
These  have  been  essentially  completed  for  all  but  the  Tocks  Island 
project.  Final  decision  has  not  yet  been  reached  with  respect  to  econ- 
omic feasibility  of  these  projects.  However,  except  for  the  Tocks 
Island  project,  none  of  these  developments  appear  economically  justi- 
tiod  at  this  time.  Investigation  ol  a possible  pumped  storage  develop- 
ment at  the  Tocks  Island  project,  utilizing  the  1,200-foot  head  between 
the  high  ridge  along  the  east  side  of  the  Delaware  River  and  the  Tocks 
Island  site,  is  continuing  and  is  expected  to  be  completed  by  the  end 
of  June. 
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c.  Hr.  Spellman  complimented  the  utility  representatives  for 
their  excellent  cooperation  and  help  in  these  investigations.  He  stated 
that  the  Work  Group  report  is  expected  to  be  completed  by  the  end  of 
June  and  be  submitted  to  the  District  Engineer  for  use  in  the  survey  re- 
port of  the  Delaware  River  basin. 

8.  STATEMENTS  ON  THE  STATUS  OF  WORK  OF  THE  OTHER  AGENCIES, 

a.  Mr.  Glen  Grubb,  of  the  Soil  Conservation  Service,  reported  on 
the  status  of  work  by  the  C.  of  E.  - SCS  Joint  Work  Group.  His  pre- 
sentation is  Appendix  F hereto.  In  reply  to  Mr.  Goddard's  inquiry 
as  to  whether  the  report  being  prepared  by  the  Joint  Work  Group  would 
include  the  seven  sites  in  the  Lackawaxen  basin  and  seven  sites  in  the 
Brandywine  basin,  which  are  approved  projects  under  the  PL  566  program, 
Mr.  Grubb  stated  that  the  sites  in  the  Lackawaxen  and  Brandywine  basin 
which  control  more  than  one  square  mile  of  drainage  area  would  be  in- 
cluded in  that  report. 

b.  Mr.  Watson  reported  on  the  status  of  work  by  the  Dept, 
of  Agriculture.  His  presentation  is  Appendix  G hereto. 

c.  Mr.  Abelson  reported  on  the  status  of  work  of  the  three 
Bureaus  of  the  Department  of  the  Interior  which  are  participating  in 
the  comprehensive  survey.  His  presentation  is  Appendix  H hereto. 

d.  Mr.  Martin  introduced  Mr.  Melvin  Scheldt,  of  the  Wash- 
ington office  of  the  Public  Health  Service,  and  then  reported  on  the 
status  of  work  of  the  Department  of  Health,  Education  and  Welfare. 

His  presentation  is  Appendix  I hereto. 

e.  Mr.  James  H.  Allen,  reporting  on  the  status  of  work  of 
the  Interstate  Commission  on  the  Delaware  River  Basin  (INCODEL),  de- 
scribed the  tests  made  for  INCODEL  in  the  Delaware  River  model  at  the 
Corps  of  Engineers  Waterways  Experiment  Station,  in  Vicksburg,  to  de- 
termine the  movement  and  dispersion  of  pollution  material  discharged 
in  the  tidal  section  of  the  Delaware  River.  A series  of  14  tests  were 
conducted  in  which  dye  was  released  and  its  movement  traced.  This  in- 
vestigation was  made  on  a cooperative  basis  with  the  Health  Departments 
of  the  States  of  Delaware,  New  Jersey  and  Pennsylvania,  and  the  Water 
Department  of  the  City  of  Philadelphia.  At  the  direction  of  the  Com- 
mission, its  staff  undertook  and  completed  a study  to  determine  the 
kind  of  governmental  structure  that  would  be  best  suited  to  manage  the 
development  of  the  water  resources  of  the  basin.  The  results  of  this 
study  have  been  distributed  to  the  members  of  the  Commission,  and  they 
may  be  used  by  the  Commission  as  a criterior  for  evaluating  the  recom- 


mendations  to  be  made  by  the  study  group  of  the  Maxwell  Graduate  School 
at  Syracuse  University  when  its  report  becomes  available  for  review.  In 
response  to  a question  by  Mr.  Shanklin,  Mr.  Allen  said  that  it  would  take 
at  least  a year  to  complete  the  final  report  on  the  study  made  at  the 
Waterways  Experiment  Station  and  he  estimated  that  a preliminary  report 
will  be  prepared  within  two  or  three  months. 

f.  Mr  Walter  M.  Phillips  reported  on  the  status  of  work  of 
the  Delaware  River  Basin  Advisory  Committee.  His  presentation  is  Append- 
ix J hereto. 

9.  REVIEW  OF  THE  FINAL  REPORT.  The  Chairman  referred  to  the  dis- 
cussion the  Committee  had  during  its  work  session,  prior  to  the  opening 
of  the  meeting,  regarding  the  opportunities  that  the  members,  and  the 
agencies  they  represented,  would  have  for  reviewing  the  final  report. 
Colonel  Gerig  stated  that,  based  on  the  assumption  that  the  appendices 
of  all  agencies  would  be  available  by  July  1959,  it  was  anticipated  that 
a public  notice  covering  the  broad  elements  of  the  overall  plan  would  be 
issued  by  the  Division  Engineer  in  the  spring  of  1960.  Prior  to  that 
time  each  member  of  the  Committee  will  have  had  complete  access  to  all 
appendices  and  the  draft  of  the  basic  report.  Opportunity  will  also  be 
available  thereafter  for  each  agency  to  submit  comments  to  the  Board  of 
Engineers  for  Rivers  and  Harbors,  although  it  was  hoped  that  all  com- 
ments will  have  been  received  prior  to  that  time.  To  insure  this,  it 
was  presently  contemplated  that  public  hearings  would  be  held. 

10.  STATUS  OF  WORK  BY  THE  CORPS  OF  ENGINEERS,  a.  Mr.  Russell 
Morgan,  Chief  of  the  Valley  Report  Group,  reported  on  work  done  by  the 
Corps  on  the  report  proper.  The  full  presentation  is  Appendix  K hereto. 
Mr.  Martin,  referring  to  the  paper  on  water  needs  which  Mr.  Morgan  pre- 
sented at  the  previous  meeting,  stated  that  in  his  opinion  the  work 
represented  by  that  paper  was  a monumental  achievement  and  the  paper  in- 
dicated that  a great  deal  of  effort  was  made  to  arrive  at  necessary 
answers.  Mr.  Martin  added  that  the  Committee  was  indebted  to  Mr.  Morgan 
for  his  effort,  and  the  Chairman  concurred  in  Mr.  Martin's  views. 

b.  Mr.  Baxter  raised  the  question  as  to  whether  the  Corps' 
report  would  present  water  needs  and  reservoir  operation  studies  on  the 
basis  of  an  assumption  that  the  amount  of  diversion  from  the  Delaware 
River  by  New  York  City  permitted  by  and  releases  required  by  the  1954 
decree  of  the  U.  S.  Supreme  Court  would  remain  unchanged.  He  also  drew 
attention  to  the  fact  that  the  Court  retained  jurisdiction  in  the  case 
for  the  purpose  of  modifying  the  decree  as  may  be  proper  in  the  future. 
From  the  discussion  that  followed,  it  appeared  to  the  Chairman  that  a 
considerable  amount  of  time  would  be  necessary  to  reach  final  agreement 
on  how  the  details  of  this  matter  should  be  treated  in  the  Corps'  report; 
therefore,  Colonel  Gerig  stated  that  this  matter  would  be  inquired  into 
further  and  that  a committee  meeting  might  be  called  for  the  purpose  of 
discussing  and  resolving  this  particular  problem. 


c.  Colonel  Gerig  presented  a preliminary  report  on  the  status 
of  the  study  being  made  to  determine  the  feasibility  of  constructing  a 
barrier  in  the  Delaware  estuary.  As  indicated  at  the  public  hearing  held 
in  Wilmington,  Delaware,  on  20  October  1958,  the  basic  purpose  of  such  a 
structure  would  be  to  provide  a source  of  fresh  water  in  a particular 
area  of  the  basin.  In  view  of  this,  consideration  needs  to  be  given  to 
not  only  a barrier  but  to  other  means  of  obtaining  fresh  water  for  that 
area.  A program  of  study  is  under  way  which  will  result  in  a preliminary 
type  of  report  on  the  feasibility  of  the  barrier.  The  program  includes 
the  making  of  certain  tests  in  the  model  of  the  Delaware  River  at  the 
Waterways  Experiment  Station.  The  purpose  of  these  tests  is  to  determine 
the  effects  that  the  barrier  would  have  on  the  tidal  heights  and  on  sal- 
inity conditions.  For  the  purpose  of  this  portion  of  the  study,  the 
barrier  was  located  3,500  feet  downstream  from  New  Castle,  Delaware,  and 
two  barrier  types  were  selected  for  testing.  One  type  (designated  as 
Plan  A)  consists  of  a low  dam  with  a fixed  spillway  and  an  unobstructed 
opening,  or  notch,  for  navigation.  The  other  (Plan  B)  arrangement  pro- 
vides for  navigation  through  a low  dam  with  a fixed  spillway.  Tests  in 
the  model  were  made  on  the  basis  of  simulated  normal  tide  conditions. 
Under  Plan  A,  the  range  of  tide  immediately  downstream  of  the  barrier 
would  be  increased  to  about  7.7  feet  from  the  range  of  5.5  feet  under 
existing  conditions.  The  high  water  would  be  about  1.2  feet  higher  and 
lower  water  about  one  foot  lower.  At  the  New  Castle  gaging  station, 
about  3,500  feet  upstream  from  the  barrier  location,  the  range  would  be 
2.3  feet  as  compared  to  the  5.5  feet  under  existing  conditions.  Similar- 
ly, at  Philadelphia  the  range  would  be  3.5  feet  versus  the  present  5.9 
feet.  Under  existing  conditions  the  maximum  average  velocity  of  tidal 
flow  is  between  3 and  3-1/2  feet  per  second  in  the  vicinity  of  the  pro- 
posed uarrier  site.  Under  Plan  A the  comparable  velocity  would  be  a- 
bout  10  feet  per  second.  Tests  made  for  Plan  B showed  that  the  range  of 
tide  below  the  barrier  would  be  9.2  feet,  which  is  about  3.7  feet  greater 
than  the  present  range.  Under  Plan  B high  water  would  be  about  2.2  feet 
higher  and  low  water  about  1-1/2  feet  lower  than  the  stages  under  exist- 
ing conditions  at  the  barrier  location.  With  respect  to  the  salinity 
tests.  Colonel  Gerig  reported  that  no  results  were  available  as  yet. 

d.  On  the  behalf  of  his  colleagues  in  the  State  of  Delaware, 
Brigadier  General  Norman  M.  Lack  (Ret.),  who  represents  that  state  on 
the  Delaware  River  Basin  Advisory  Committee,  called  attention  to  the 
constant  water  shortage  in  his  state.  He  stated  that  the  Brandywine 
River  is  the  state's  main  source  of  water  and  that  there  is  no  new  source 
in  sight.  A new  source  of  fresh  water  for  the  downstate  area  is  needed. 
He  suggested  that  consideration  be  given  to  a submerged  barrier,  the  top 
of  which  would  be  5 feet  below  mean  low  water,  with  an  opening  of  appro- 
priate width  and  40-foot  depth  for  navigation.  Colonel  Gerig  stated  that 
the  Corps  is  proceeding  with  the  study  to  determine  alternate  economical 
means  of  providing  additional  water  for  the  State  of  Delaware,  as  well 

as  further  analyzing  the  effects  of  the  proposed  barrier  dam. 
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11.  REPORT  ON  THE  STUDY  OF  THE  ORGANIZATIONAL  STRUCTURE  FOR  THE 
CONTROL  AND  DEVELOPMENT  OF  WATER  RESOURCES.  a.  Mr.  Guthrie  S.  Birkhead, 
of  Syracuse  University,  reported  on  the  study  that  the  University,  under 

a Ford  Foundation  grant,  is  making  to  determine  the  form  of  a governmental 
structure  best  suited  for  water  resources  management  in  the  basin.  The 
text  of  his  presentation  is  Appendix  U hereto. 

b.  In  reply  to  Mr.  Watson's  question  as  to  what  would  be  the 
form  of  the  agency  which  would  continue  to  do  the  planning  in  the  basin, 

Mr.  Birkhead  stated  that  it  could  be  one  of  any  number  of  forms,  some  of 
which  might  be  unconstitutional  for  the  reasons  stated  in  his  paper. 

c.  Mr.  Johnston  remarked  that  a considerable  amount  of  Federal 
funds  might  be  involved  in  the  development  of  a basin  plan,  and  therefore 
asked  whether  that  was  the  basic  reason  for  the  inclusion  of  Federal  repre- 
sentation in  each  of  the  three  possible  governmental  bodies  described  by 
Mr.  Birkhead  as  being  suitable  for  the  management  of  water  resources  de- 
velopment. Mr.  Birkhead  explained  that  if  he  were  to  identify  a single 
reason  as  to  why  there  should  be  Federal  representation  on  such  a body, 

he  would  not  say  that  it  was  due  to  the  consideration  of  financial  sup- 
port, but  rather  it  was  due  to  the  fact  that  the  Delaware  River  basin  has 
an  impact  on  the  heart  of  an  urban  region  and  the  problems  involved  are 
too  much  of  a national  interest  for  the  Federal  government  to  ignore. 

d.  Mr.  Martin  asked  whetherMr.  Birkhead  and  his  associates 
had  an  opportunity  to  study  the  Potomac  River  compact,  under  which  the 
agency  is  very  limited  in  function  but  does  approach  a partnership  ar- 
rangement among  the  Federal  government  and  the  states.  In  reply  Mr. 
Birkhead  stated  that  while  they  had  tried  to  cover  as  wide  a field  as 
possible,  they  paid  special  attention  to  all  of  the  eastern  basins,  and 
were  acquainted  with  the  recent  report  on  revising  of  the  structure  of 
INCOPOT. 

12.  PUBLIC  INFORMATION  PROGRAM.  Mr.  James  Kerney,  Jr.,  Executive 
Vice-President,  Water  Research  Foundation,  Inc.,  formerly  Delaware  River 
Basin  Research  Corporation,  Inc.,  explained  the  need  for  a public  inform- 
ation program  and  outlined  the  work  done  in  this  direction  by  his  organi- 
zation. The  full  presentation  is  Appendix  L hereto. 

13.  COMMENTS  BY  STATE  MEMBERS.  Representatives  of  the  states  re- 
ported on  the  policies  of  their  respective  Health  Departments  on  the  use 
of  low  flow  augmentation  in  lieu  of  a degree  of  sewage  treatment  higher 
than  primary. 

a.  Mr.  David  S.  Davies,  of  Mr.  Bontempo's  staff,  read  a paper 
giving  the  views  of  the  State  of  New  Jersey.  The  presentation  is  Append- 
ix M hereto. 

b.  Mr.  Goddard's  presentation  for  the  Commonwealth  of  Penn- 
sylvania is  Appendix  N hereto. 
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c.  Dr.  Kaplovsky's  presentation  for  the  State  of  Delaware  is 
Appendix  0 hereto. 

d.  Mr.  Ronald  B.  Peterson  reported  that  the  State  of  New  York 
is  willing  to  accept  primary  treatment  where  the  natural  stream  flow  or 
augmented  flow  from  some  other  source,  such  as  impounded  reservoirs  is 
adequate  to  maintain  the  stream  standards  as  classified.  There  may  be 
occasions  where  treatment  in  addition  to  primary  treatment  plus  chlorin- 
ation would  be  required  due  to  the  downstream  use  of  the  water  for 
drinking  purposes.  In  these  cases  the  dissolved  oxygen  content  would 
not  be  the  controlling  factor.  Secondary  treatment  would  be  required 

to  reduce  the  coliform  density  to  an  acceptable  limit. 

14.  RESULTS  OF  FLOOD  DAMAGE  STUDIES.  Mr.  Marshall  R.  Iakisch,  of 
the  Valley  Report  Group,  presented  the  results  of  the  flood  damage 
studies  including  average  annual  damages  which  will  be  used  as  the 
basis  for  economic  justification  of  flood  control  measures  in  the  basin. 
The  full  presentation  is  Appendix  P hereto. 

15.  RESULTS  OF  RESERVOIR  OPERATION  STUDIES.  Mr.  George  Mondrillo, 
of  the  Valley  Report  Group,  presented  a paper  on  reservoir  operation 
with  particular  reference  to  water  supply.  The  full  presentation  is 
Appendix  Q hereto. 

b.  Mr,  Martin  raised  a question  about  the  re-use  factors 
which  were  applied  in  converting  from  gross  to  net  water  demands.  In 
reply  it  was  stated  that  the  re-use  factors  employed  at  this  time  were 
purposely  kept  low  to  provide  a measure  of  conservatism  in  setting  up 
the  water  supply  system.  When  the  current  USPHS  study  on  withdrawals 

is  completed  and  firmer  data  on  re-use  are  available  the  system  analysis 
described  in  this  paper  will  be  revised. 

c.  Mr.  Baxter  inquired  about  the  adequacy  of  the  system  to 
meet  water  demands  if  a drought  were  to  occur  in  1970  or  1980.  A water 
supply  system  designed  by  matching  water  demands  with  net  project  yields 
would  be  capable  of  sustaining  the  demand  at  any  time  during  the  course 
of  development  of  the  water  supply  reservoir  system. 

d.  In  reply  to  Dr.  Kaplovsky's  question  it  was  indicated  that 
the  water  demands  used  in  this  study  did  not  include  irrigation  needs. 
The  indicated  system  would  provide  about  407o  of  the  combined  ultimate 
flows  of  the  Schuylkill  and  Delaware  Rivers  at  the  Philadelphia  and 
Trenton  gages. 

16.  DISCUSSION  OF  ALLOCATION  OF  COSTS.  Mr.  James  R.  Johnston, 
of  the  North  Atlantic  Division  Office  of  the  Corps  of  Engineers,  dis- 
cussed the  concepts  and  principles  inherent  in  the  procedures  used  by 
the  Corps  of  Engineers  in  allocating  project  costs  to  project  purposes. 
The  full  presentation  is  Appendix  R hereto. 
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17.  PAPERS  BY  THE  DEPARTMENT  OF  AGRICULTURE.  a.  Mr.  Vincent 
McKeever,  of  the  Soil  Conservation  Service,  presented  a paper  on  the 
purpose  of  small  dams.  His  presentation  is  Appendix  S hereto. 

b.  Mr.  Gilbert  L.  Varney,  of  the  Forest  Service,  presented 
a paper  on  forestry  in  the  Delaware  basin.  This  presentation  is  Ap- 
pendix T hereto. 

18.  SUMMARY.  In  his  summary  of  activities  during  this  meeting. 
Colonel  Gerig  reiterated  that  each  member  of  the  Committee  would  have 
complete  access  to  all  appendices  and  to  the  draft  of  the  basic  report 
at  about  the  end  of  this  calendar  year.  He  strongly  recommended  that 
everyone  avail  himself  of  the  opportunity  to  visit,  immediately  after 
lunch  recess,  the  Corps  of  Engineers'  Bear  Creek  Flood  Control  under 
construction  on  the  Lehigh  River.  With  regard  to  the  next  meeting, 
Colonel  Gerig  said  that  he  would  leave  the  announcement  of  it  up  to 
the  new  Chairman  who  would  assume  his  duties  about  1 July  1959. 


FRANK  A.  GERIG,  JR. 

Lt.  Colonel,  CE 
Acting  District  Engineer  and 
Acting  Chairman,  Delaware  Basin 
Survey  Coordinating  Committee 
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MINUTES  OF  THE  NINTH  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  9 OCTOBER  1959 
IN  TRENTON,  NEW  JERSEY 


1.  ATTENDANCE,  a.  The  Consul ttee  was  convened  In  the  Terrace 
Room  of  the  Stacy-Trent  Hotel  on  9 October  1959  by  Colonel  Truman 
H.  Setliffe,  Chairman.  The  following  members  were  in  attendances 


Mr.  Mark  Abel  son 
Mr.  S.  S.  Baxter 
Mr.  S.  A.  Bontempo 
Mr.  A.  C.  Ford 
Mr.  C.  B.  Friday 
Dr.  A.  J.  Kaplovsky 
Mr.  S.  C.  Martin 
Mr.  B.  D.  Murphy 
Mr.  Marvin  Shirley 
Mr.  J.  H.  Spellman 
Mr.  A.  C.  Watson 


Department  of  the  Interior 
City  of  Philadelphia 
State  of  New  Jersey 
City  cl  Kew  York 

for  Mr.  R.  B.  Peterson,  State  of  New  York 
for  Mr.  R.  A.  Haber,  State  of  Delaware 
Department  of  Health,  Education  & Welfare 
for  Mr.  M.  K.  Goddard,  Commonwealth  of  Penna. 
for  Mr.  J.  F.  Foy,  Department  of  Labor 
Federal  Power  Commission 
Department  of  Agriculture 


b.  The  names  of  the  117  persons  who  registered  and  attended 
the  meeting  are  listed  in  Appendix  A hereto. 


2.  OPENING  REMARKS.  Colonel  Setliffe  announced  that  on  1 July 
1959  he  took  conraand  as  District  Engineer  of  the  U.  S.  Army  Engineer 
District,  Philadelphia.  As  District  Engineer  he  is  also  Chairman  of 
the  Coordinating  Committee.  The  Chairman  acknowledged  the  fine  work 
of  hiB  predecessors  on  the  report  and  assured  the  members  that  he  would 
do  his  part  to  see  that  the  fine  spirit  of  cooperation  and  Industry, 
which  has  prevailed,  is  preserved.  He  stated  that  the  "Quaker  way  of 
conducting  meetings"  seemed  to  have  p 'duced  excellent  results  and  he 
reiterated  the  procedures  for  conducting  a Quaker  meeting. 


5.  INTRODUCTIONS.  The  Chairman  introduced  Mr.  R.  A.  Rertrler 
of  the  Office  of  the  Assistant  Secretary  of  the  Army}  Colonel  S.  E. 
Smith,  Mr.  Henry  C.  C.  Wolnkauff  and  Mr.  E.  W.  Landenberger  of  the 
Office  of  the  Chief  of  Engineers;  Mr.  B.  H.  Dodge  and  Mr.  G.  Tapley 
of  the  North  Atlantic  Division  Office;  and  Mr.  Richard  D.  Murray  from 
the  staff  of  the  Board  of  Engineers  for  Rivers  and  Harbors. 


4.  ANNOUNCEMENTS,  a.  Colonel  Setliffe  announced  that  Mr. 
Lisovitch  was  absent  from  the  meeting  due  to  a post-operation  recovery 
period.  Mr.  Walter  M.  Phillips,  Executive  Secretary  of  the  Delaware 
River  Basin  Advisory  Committee,  suggested  that  the  regards  of  the  mem- 
bers be  conveyed  to  Mr.  Lisovitch.  The  members  concurred  unanimously 
and  the  Chairman  Indicated  that  he  would  take  appropriate  action. 


b.  The  Chairman  noted  that  three  persons  who  contributed 
support  and  work  to  the  survey  from  its  earliest  days  have  accepted 
new  assignments  out  of  the  basin  area.  They  are  Mr.  Fred  H.  Larson, 

of  the  Soil  Conservation  Service,  Mr.  Lyle  H.  McDowell,  of  the  national 
Park  Service  and  Mr.  M.  B.  McPherson,  former  alternate  member  for  the 
City  of  Philadelphia.  The  Chairman  commented  on  their  fine  reputations 
and  wished  them  the  best  of  luck  in  their  new  Jobs. 

c.  Mr.  S.  C.  Martin,  at  the  request  of  the  Chairman,  an- 
nounced that  the  U.  S.  Senate  Select  Committee  on  Water  Resources  would 
hold  a public  hearing  in  Philadelphia  on  30  October,  and  again  on  7-8 
December.  Colonel  Setliffe  said  at  least  one  Corps'  observer  would  be 
present  at  the  30  October  hearing  and  that  the  Corps'  report  would  be 
made  at  the  Washington  level. 

d.  At  the  previous  meeting,  the  members  requested  Lt,  Col. 
Frank  A.  Gerig , Jr.,  to  send  letters  to  Colonel  W.  F.  Powers  and  Mr. 

D.  R.  Gascoyne,  expressing  the  Committee's  appreciation  of  their  con- 
tribution to  the  work  of  the  Committee.  Colonel  Setliffe  reported  that 
the  action  was  taken,  and  he  read  copies  of  the  letters. 

e.  The  Chairman  Introduced  Major  Howard  W.  Durham,  who  was 
recently  assigned  to  the  Valley  Report  Group.  He  then  cited  six  open 
meetings  concerning  the  comprehensive  survey  which  he  and/or  his  staff 
members  have  attended  since  1 June  1959.  The  meetings  were,  in  essence, 
local  public  hearings  with  much  time  devoted  to  questions  and  answers. 

5.  COMMENTS  ON  MINUTES  OF  PREVIOUS  MEETING,  a.  It  was  explained 
by  the  Chairman  that  in  preparing  the  minutes  of  the  previous  meeting, 
it  was  planned  to  have  the  comments  of  Mr.  Spellman  incorporated  as 
Appendix  E.  After  a large  part  of  the  minutes  was  printed,  a request 
was  received  from  Mr.  Spellman  that  his  comments  be  incorporated  in  the 
body  of  the  minutes;  therefor  the  letter  "E"  was  left  unused  in  ident- 
ifying the  appendices. 

b.  To  clarify  points  raised  by  Mr.  Baxter  regarding  the  re- 
view of  the  report  proper,  the  Chairman  reviewed  the  steps  which  the  re- 
port proper  will  undergo  from  its  initial  draft  through  completion. 

These  review  steps  are  Appendix  B hereto.  Mr.  Martin  asked  if  any  pro- 
vision would  be  made  for  members  to  see  what  was  done  with  dissenting 
opinions,  if  they  would  see  the  letter  of  transmittal  and  if  they  will 
become  a part  of  the  report.  The  Chairman  answered  that  all  letters  he 
writes  forwarding  the  report  will  become  a part  of  the  record  and  a 
matter  for  all  members  to  consider. 

c.  The  second  sentence  of  item  15. c on  page  8 of  the  minutes 
of  the  eighth  meeting  stated  "A  water  supply  system  designed  by  matching 
water  demands  with  net  project  yields  would  be  capable  of  sustaining  the 
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demand  at  any  time  during  the  course  of  develofzent  of  the  water  supply 
reservoir  system."  Mr.  Baxter  questioned  whether  the  Gtudies  reported 
In  reservoir  operation  studiua  shown  In  Appendix  Q to  the  minutes,  showed 
that  the  reservoir  system  proponed  in  Appendix  Q would  meet  the  water 
needs  of  the  Valley  if  the  low  flow  period  of  the  1930's  was  repeated 
in  1970  or  1980.  The  answer  was  in  the  affirmative. 

d.  The  minutes,  with  clarifications,  were  approved. 

6.  TREATMENT  OF  THE  EFFECT  OF  TEE  U.  5.  SOPTIEIE  COURT  DECISION, 

a.  The  method  of  handling  the  1954  decree  of  the  U.  S.  Supreme  Court 
was  discussed  at  some  length  at  the  eighth  meeting  and  the  Chairman  of 
that  meeting  suggested  it  be  committed  to  an  Ad  Hoc  Committee.  Colonel 
Setliffe  stated  he  felt  the  initial  effort  to  receive  the  matter  should 
be  by  correspondence.  Accordingly,  a draft  was  culmittcd  to  cambers  of 
the  Committee  representing  the  cltico  of  How  York  and  Philadelphia,  for 
comment.  The  Chairman  intended  that  the  statement  would  be  redrafted 
In  the  light  of  the  comments  and  submitted  to  the  Committee  at  this  meet- 
ing. The  statement  is  simply  an  expression  of  broad  planning  guides  cur- 
randy  applicable  to  the  water  resources  of  the  Delaware  River  baGin. 

The  guides  may  form  their  way  into  the  appendix  on  formulation  of  the 
plan  of  development  and,  to  a lesser  extent,  into  the  report  proper  but 
ft  is  not  proposed  that  the  statement  be  reproduced  intact  either  in  the 
report  or  any  appendix.  The  report  will,  however,  recognize  the  possi- 
bility that  in  the  future  the  planning  guides  may  prove  to  be  of  less 
than  optimum  accuracy  and  it  will  recommend  review  of  the  plan  of  develop- 
ment as  experience  warrants. 

b.  Ample  opportunity  will  be  afforded  for  comments  on  the 
planning  assumptions  and  guides  used  in  arriving  at  the  comprehensive 
plan  of  development.  All  views  and  opinions  will  be  incorporated  in 
the  report  proper  or  in  records  of  hearings  accompanying  the  report  or 
will  accompany  the  report  as  supporting  papers. 

c.  The  present  planning  studies  treat  the  1954  decree  of  the 
Supreme  Court  as  an  existing  feature  of  the  basin.  The  soundness  of 
this  treatment  is  attested  to  in  several  ways,  the  most  recent  being 
the  action  of  the  Governors  and  Mayors  at  their  meeting  on  30  September. 

d.  Mr.  Baxter  pointed  out  that  the  decree  has  one  chapter  . 
which  allocates  certain  amounts  of  water,  but  another  chapter  which  says 
that  the  Supreme  Court  may  reopen  this  matter  at  any  time  or  on  the  motion 
of  either  party.  The  Chairman  replied  that  it  appeared  to  him  that  the 
appointment  of  a committee  to  draft  the  legislation  for  Interstate  and 
Federal  agreement  again  reaffirmed  the  statement  that  the  Committee  shall 
recognize  those  Delaware  River  basin  projects  presently  constructed  or 
under  construction. 
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e.  Mr.  Ford  comment<;d  that  in  New  York  the  feeling  has  al- 
ways been  that  the  Army  has  to  state,  in  the  plan,  the  expected  period 
of  time  that  the  projects  will  furnish  the  needs  of  all  the  people  in 
the  area.  This  has  been  done  to  New  York's  satisfaction  as  the  yield 
of  the  basin  under  the  plan  of  development  would  meet  all  the  needs  to 
the  year  2010.  Ur.  Ford  said  that  the  report  should  not  become  a forum 
for  any  controversial  matter  and  tint  engineers  and  scientists  should 
stay  in  their  own  field  of  conetetice  ari  leave  the  Supreme  Court  for 
legislators  and  the  courts. 

7.  PROGRESS  AND  SCHEDULES,  a.  Slides  were  shown  to  illustrate: 
the  seven  step  process  covering  the  procedures  for  preparation  and  re- 
view of  the  written  material  going  into  the  report  and  its  appendices 
(see  Appendix  C-l  attached);  the  list  of  appendices  being  prepared  by 
agencies  other  than  the  Corps  (see  Appendix  C-2  attached);  the  eleven 
appendices  being  prepared  by  the  Philadelphia  District  office  (see  Ap- 
pendix C-3  attached);  the  status  of  the  eleven  chapters  of  the  basic 
report  (see  Appendix  C-4  attached).  The  Chairman  drew  attention  to 
the  fact  that  the  third  slide  (Appendix  C-3)  Appendix  R is  a joint 
effort  between  the  Corps  of  Engineers  and  the  Soil  Conservation  Service. 

b.  The  Chairman  said  that  the  last  paragraph  of  his  news  re- 
lease of  10  August  1959  sums  up  the  picture  of  status  fairly  well.  He 
read  the  paragraph  as  follows:  "The  basic  studies,  the  drafts  of  the  24 
appendices,  and  the  report  prooer  will  be  substantially  completed  in 
draft  form  approximately  December  31,  1959.  The  administrative  proced- 
ures such  as  final  drafting,  review,  collation,  editing  and  reproduction 
are  time  consuming;  and  hence  our  completion  of  the  report  is  scheduled 
for  May  1960.  We  will  make  every  effort  to  expedite  an  earlier  completion. 

c.  In  response  to  Mr.  Martin's  question  as  to  when  he  could 
see  the  drafts  of  Appendices  Q and  V,  Mr,  Morgan  replied  in  about  3 or  4 
weeks.  Mr.  Martin  then  asked  if  comments  received  on  drafts  should  be 
attached  thereto  after  they  Irave  been  incorporated  in  the  report.  Col. 
Setliffe  said  this  was  not  to  be  done,  the  originals  are  in  the  District 
Office,  and  are  available  to  any  member  who  comes  in  to  see  them.  Mr. 

Baxter  questioned  the  meeting  of  deadlines  and  was  told  by  the  Chairman 
that  all  realize  deadlines  cannot  always  be  met  and  if  one  of  several 
parts  of  an  appendix  is  not  ready,  the  other  parts  should  be  submitted. 

8.  TREATMENT  OF  APPENDIX  X,  OPERATING  ORGANIZATION.  On  21  Septem- 
ber 1959  the  Water  Research  Foundation  made  public  an  abbreviated  version 
of  the  Syracuse  Report.  The  larger  report  contains  over  500  pages.  The 
abbreviated  version  contains,  in  essence,  the  main  findings  and  recommend- 
ations. Because  of  the  time  and  money  entailed,  the  Chairman  stated  that 
it  has  been  decided  tentatively  to  publish  the  brief  version  as  Appendix 
X to  the  Corps'  report.  Any  comments  received  will  be  furnished  to  the 
Water  Research  Foundation  and  will  be  used  as  attachments  to  the  appendix. 
Colonel  Setliffe 's  full  statement  on  the  Syracuse  Report  Is  Appendix  D hereto. 
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Interstate  Commission  on  the  Delaware  River  Basin,  for  his  views  with 
regard  to  the  proposed  treatment  of  Appendix  X.  It  was  the  sense  of 
the  meeting  that  the  brief  report  would  be  reproduced  and  distributed 
for  review  and  comment  and  that  the  comments  would  be  forwarded  as  at- 
tachments to  that  appendix. 

9.  STATUS  OF  PLANNING  STUDIES.  a.  Mr.  Russell  Morgan  presented 
this  discussion,  the  full  presentation  is  Appendix  E hereto.  The  Chair- 
man said  there  will  be  additional  recommendations  and  consideration  will 
be  given  to  other  measures  of  flood  control.  In  response  to  a question 
by  Mr.  Baxter,  Mr.  Morgan  said  the  recommendations  of  major  dam  struc- 
tures were  based  on  water  demand.  The  Chairman  observed  that  Blue  Marsh 
is  an  alternative  for  the  Bernville  project.  The  selection  of  one  or 
the  other  will  be  based  purely  on  engineering  matters.  Mr.  Baxter  pointed 
out  that  at  the  last  meeting,  the  sequences  were  a lot  different.  Mr. 
Morgan  replied  that  the  reassignment  of  dates  came  about  as  a result  of 
the  maximization  studies. 

b.  The  Chairman  said  that  the  small  reservoirs  in  the  Brandy- 
wine watershed  are  not  shown  on  the  map  of  control  structures  because 
the  map  shows  only  structures  being  considered  as  elements  of  the  com- 
prehensive plan.  The  Brandywine  structures  are  included  in  approved 
watershed  programs. 

10.  STATUS  OF  STUDY  ON  THE  FEASIBILITY  OF  DELAWARE  ESTUARY  BARRIER 
DAM.  The  full  presentation  by  Mr.  A.  A.  Klein  of  the  Philadelphia  Dis- 
trict Office  is  Appendix  p hereto.  General  Norman  M.  Lack  said  that  the 
State  of  Delaware  has  three  counties  and  it  was  hoped  that  the  barrier 
would  cover  not  only  one  county,  but  two,  and  possibly  three  counties. 

The  Chairman  said  that  the  Corps  is  concerned  with  the  effect  of  the 
barrier  on  the  State  of  Delaware  and  the  report  will  so  indicate.  Dr. 
Kaplovsky  asked  how  soon  the  Committee  will  see  the  Albright  & Friel  re- 
port, and  Mr.  Murphy  asked  if  that  report  takes  into  account  the  effects 
of  development  in  the  Brandywine.  Mr.  Klein  answered  that  the  report 
would  be  available  in  about  two  weeks,  and  covers  only  the  Christina  and 
Newark  Reservoirs  plus  the  Delaware  River  intake  at  Philadelphia. 

11.  LOCAL  COOPERATION  REQUIREMENTS.  a.  The  full  presentation 
by  the  Chairman  is  Appendix  G hereto.  Mr.  Friday  said  that  the  State  of 
New  York  feels  that  it  would  be  inappropriate  at  the  present  time  to  at- 
tempt to  provide  assurances  of  financial  participation  by  local  interests 
or  by  the  State.  His  reasons  were  that  the  major  portions  of  the  plan 
appear  to  have  little  potential  effect  on  New  York  State  and  no  assurance 
can  be  given  now  as  to  the  conditions  or  extent  that  any  Congressional 
authorization  might  require  local  participation.  Furthermore,  it  is  as- 
sumed that  the  plan  finally  recommended  by  the  Corps  for  implementation 
may  be  subject  to  revision  both  as  to  scope  and  schedule.  Mr.  Friday 


Sea  minutes  of  next  meeting  for  corrections. 
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added  that  the  State  of  New  York  will  be  glad  to  consider  the  appro- 
priateness of  financial  participation  when  the  plan  is  implemented  by 
legislation,  under  whatever  circumstances  prevail  at  that  time. 

b.  Mr.  Murphy  said  the  Commonwealth  of  Pennsylvania  pledges 
its  cooperation  but  the  assurance  would  have  to  be  general  in  scope  be- 
cause the  amount  of  monev  to  be  made  available  is  a function  of  State 
legislature. 

c.  The  Chairman  observed  that,  without  the  benefit  of  the 
evaluation  by  Mr.  Friday,  the  proposition  submitted  by  the  Corps  is 
general  In  scope.  It  recognizes  that  individual  problems  will  be  re- 
viewed as  received,  that  cost  sharing  will  be  considered,  and  that  there 
will  be  a seeking  to  answer  locally  what  financial  arrangement  will  be 
made.  Mr.  Friday  said  it  was  his  impression  that  the  statement  of 
assurance  required  a statement  of  concurrence  with  the  plan.  The  State 
of  New  York  could  not  do  this  because  it  has  not  seen  the  report  into 
which  the  statement  is  to  be  incorporated. 

d.  The  Chairman  emphasized  that  what  is  needed  now  is  the 
kind  of  assurance  that  expresses  interest  and  sympathy  at  this  stage. 

There  are  several  stages  at  which  assurances  are  given  and  with  each 
stage  there  will  be  a decrease  in  generality  and  an  Increase  in  the 
specific.  The  final  stage  will  be  the  payoff  stage.  Mr.  Weinkauff 
clarified  the  point  that  the  assurance  only  comes  when  the  report  is  in 
its  final  stage.  All  that  is  desired  now  is  an  indication  of  the  willing- 
ness and  ability  to  meet  the  conditions 

e.  Mr.  Bower  said  that  assurance  must  be  given  before  Con- 
gressional approval  is  requested  and  he  wanted  to  know  what  degree  of 
assurance  is  required  at  this  stage.  He  indicated  that  New  York  State 
is  reluctant  to  give  assurance,  when  Congress  might  change  the  particu- 
lar plan.  Mr.  Weinkauff  replied  that  if  Congress  should  contemplate 
making  a change,  there  would  be  discussions  and  interested  parties  would 
again  be  able  to  present  their  case.  He  stated  further  that  this  is  not 
a new  procedure,  that  all  the  States  have  previously  participated  in 
these  assurances  on  new  projects.  The  type  of  assurance  is  the  same; 

the  cost  sharings  are  the  same  as  in  existing  regulations  and  legislation. 
Mr.  Hertzler  said  that  a sample  letter  could  be  requested  from  the  Corps. 

f.  It  was  the  sense  of  the  meeting  that  the  members  would  con- 
sider the  problem  on  a new  basis,  that  each  State  will  make  the  best 
effort  it  can  to  obtain  the  assurance  and  that  the  Corps  will  discuss 
with  each  of  the  States  individually  the  acceptability  of  that  best 

effort . 


12.  PUBLIC  HEARINGS.  This  presentation  by  the  Chairman  is  Ap- 
pendix H attached  hereto.  The  Chairman  said  that  consideration  will 
be  given  to  holding  one  public  hearing  in  each  of  the  four  basin 
states.  It  was  the  sense  of  the  meeting  that  "hearings  in  reverse" 
should  be  held.  The  public  should  be  told  the  results  of  the  studies 
and  asked  for  its  opinion  of  the  results.  The  Chairman  requested 
members  to  phone  or  write  him  if  they  have  any  suggestion  for  the 
hearings . 

13.  GENERAL,  INCLUDING  SUGGESTIONS  FOR  NEXT  MEETING,  a.  Mr. 
Murphy  announced  that  Mr.  Goddard  was  not  present  at  the  meeting  be- 
cause he  was  receiving  an  honorary  degree  of  Doctor  of  Science  at 
the  Waynesburg  College  in  Pennsylvania. 

b.  The  Chairman  announced  that  the  next  meeting  will  be 
held  either  in  early  December  or  early  January. 


District  Engineer  and 
Chairman,  Delaware  Basin  Survey 
Coordinating  Committee 


MINUTES  OF  THE  TENTH  MEETING 
OF  THE 

DELAWARE  BASIN  SURVEY  COORDINATING  COMMITTEE 
HELD  31  MARCH  1960 
IN  ATLANTIC  CITY,  NEW  JERSEY 

1.  ATTENDANCE.  a.  The  Committee  was  convened  in  the  Solar- 
ium of  Madison  Hotel,  Atlantic  City,  New  Jersey,  on  31  March  1960 
by  Colonel  T.  H.  Setliffe,  Chairman.  The  following  members  were 
in  attendance: 


Mr . 

Mark  Abelson 

Department 

of  the  Interior 

Mr. 

Samuel 

S.  Baxter 

City  of  Philadelphia 

Mr. 

Salvatore  A.  Bontempo 

State  of  New  Jersey 

Mr. 

Henry  Gallien,  Jr. 

for  Mr.  R. 

B.  Peterson,  State 

of  New 

York 

Dr. 

M.  K.  Goddard 

Commonwealth  of  Pennsylvania 

Mr. 

James  P 

. Haltigan 

for  Mr.  J. 

F.  Foy,  Department 

of  Labor 

Dr. 

A.  Joel 

Kaplovsky 

for  Mr.  R. 

A.  Haber,  State  of 

Delaware 

Mr. 

Sylvan 

C.  Martin 

Department 

of  Health,  Education  & Welfare 

Mr. 

August 

Schofer 

Department 

of  Commerce 

Mr. 

John  H. 

Spellman 

Federal  Power  Commission 

Mr. 

Vincent 

G.  Terenzio 

for  Mr.  A. 

C.  Ford,  City  of  New  York 

Mr . 

Alvin  C 

. Watson 

Department 

of  Agriculture 

b.  The  names  of  the  76  persons  who  registered  and  attended 
the  meeting  are  listed  in  Appendix  A hereto. 

2.  OPENING  REMARKS.  Colonel  Setliffe  stated  that  the  Committee 
had  now  completed  a circle  as  far  as  location  of  meeting  places  was 
concerned.  The  first  meeting  was  held  in  Atlantic  City  in  April  1957 
and  now,  three  years  later,  the  10th,  and  probably  the  last,  meeting  was 
being  held  at  the  same  location.  The  Chairman  said  that  the  announce- 
ment for  this  meeting,  unlike  the  previous  ones,  was  sent  to  a re- 
stricted invitation  list  because  the  principal  business  to  be  discussed 
was  the  material  to  be  presented  at  the  "public  hearings  in  reverse," 
and  that  he  wished  to  present  this  material  to  the  Committee  prior  to 
presenting  it  at  the  hearings. 

3.  INTRODUCTIONS.  The  Chairman  introduced  Mr.  Schofer,  of  the 
Department  of  Commerce,  who  was  attending  his  first  meeting  of  the 
Committee;  Mr.  R.  A.  Hertzler,  of  the  Office  of  the  Assistant  Secre- 
tary of  the  Army;  Mr.  E.  W.  Landenberger , of  the  Office  of  the  Chief 
of  Engineers;  and  Messrs.  B.  H.  Dodge  and  G.  Tapley  of  the  North 
Atlantic  Division  Office.  Mr.  A.  C.  Watson  introduced  Mr.  H.  Kautz, 
Chief  of  the  Engineering  and  Planning  Unit  of  the  Soil  Conservation 
Service,  Upper  Darby,  Pa.,  who  was  attending  a meeting  of  the  Committee 
for  the  first  time.  Mr.  V.  G.  Terenzio  introduced  Mr.  S.  Brandes  of 
the  Law  Department,  and  Mr.  S.  Dore  of  the  Board  of  Water  Supply,  of 
New  Yorl.  CiLy. 
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4.  COMMENTS  ON  MINUTES  OF  PREVIOUS  MEETING.  The  Chairman 
stated  that  no  comments  had  been  received  in  the  mail  regarding 
the  minutes  o£  the  October  meeting,  and  that  unless  someone  de- 
sired to  present  comments  from  the  floor,  the  minutes  would  be 
approved  without  modification.  There  were  no  comments. 


5.  PREPARATION  OF  AND  REVIEW  PROCEDURE  FOR  THE  MAIN  REPORT, 

a.  Colonel  Setliffe  said  that  in  spite  of  the  many  difficulties 
encountered  in  assembling  and  correlating  the  material  for  and 
drafting  the  main  report,  every  effort  was  being  made  to  have  it 
ready  in  May  1960  for  informal  review  by  the  Division  Engineer 
and  the  Chief  of  Engineers.  This  will  be  done  before  it  is  re- 
produced for  final  submission.  It  had  been  the  understanding 
that  the  first  draft  of  the  chapters  of  the  main  report  would  be 
reproduced  as  they  became  ready  ad  distributed  to  Members  of  the 
Committee  and  to  the  participating  agencies  for  review  and  comment. 
However,  it  has  been  decided  that  in  order  to  save  time  and  effort 
of  all  concerned,  the  review  procedure  must  be  changed.  Copies  of 
the  first  drafts  will  be  distributed  to  the  Members  and  to  the  co- 
operating agencies  for  information  only. 


b.  Colonel  Setliffe  stated  that  the  report  to  be  sub- 
mitted to  the  Division  Engineer  must  reflect  the  views  of  the 
District  Engineer  and  not  those  of  the  Committee.  Until  the  re- 
port has  the  concurrence  of  the  Division  Engineer  and  the  Chief 
of  Engineers,  it  is  conceivable  that  comments  made  by  any  of  the 
cooperating  agencies  would  not  be  valid  or  applicable.  He  said 
that  the  formal  procedure  for  obtaining  the  views  of  the  cooperat- 
ing agencies  and  local  governments  and  interests  had  been  estab- 
lished. The  interested  organizations  will  review  and  comment  on 
the  report  as  proposed  by  the  Chief  of  Engineers.  The  comments 
will  then  be  attached  to  and  forwarded  with  the  report  through 
channels  to  the  Public  Works  Committees  of  the  Congress. 


c.  The  Chairman  felt  the  need  for  recapitulating  the 
steps  pertaining  to  the  processing  of  the  report.  The  revised 
review  steps  are  shown  in  Appendix  B.  The  Chairman  stated  that 
the  list  of  steps  would  be  reproduced  and  mailed  to  each  member 
on  the  following  day.  These  steps  allow  each  agency  with  a view- 
point differing  from  that  expressed  in  the  report  an  opportunity 
to  make  comment  which  will  become  a permanent  attachment  to  the 
report.  This  concluded  the  Chairman's  remarks. 

d.  Dr.  Kaplovsky  asked  what  the  report  will  consist 

of  when  it  is  sent  to  Congress.  Colonel  Setliffe  stated  that  the 
report  will  consist  of  the  Corps'  report  and  the  appendices  pre- 
pared by  the  Corps  and  the  several  cooperating  agencies  and  also 
the  comments  of  the  States,  Cities  and  other  Federal  agencies. 
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e.  Mr.  George  Shanklin  of  the  State  of  New  Jersey  asked 
whether  a formal  statement  of  the  Governors  would  be  required  only 
after  the  report  is  sent  to  the  Board  of  Engineers  for  Rivers  and 
Harbors.  Colonel  Setliffe  stated  that  the  Board  may  hold  public 
hearings,  if  requested  to  do  so  by  local  interests  and  if  assured 
that  by  so  doing  something  new  and  different  may  be  brought  out. 
After  the  Board  makes  its  recommendations  to  the  Chief  of  Engineers, 
he  will  send  the  report  to  the  Federal  agencies  concerned,  the  Gov- 
ernors and  the  Mayors  for  review  and  comment.  Comments  received 
will  be  considered. 


f.  Dr.  Goddard  suggested  "enough  time  to  get  everyone 
in  agreement"  after  "informal  review"  by  the  Division  Engineer  in- 
stead of  waiting  until  after  the  report  had  been  submitted  to  the 
Board  of  Engineers  for  Rivers  and  Harbors.  He  then  asked  how  much 
time  would  be  allowed.  Colonel  Setliffe  said  that  a period  of  15 
to  21  days  would  be  given.  Dr.  Goddard  stated  that  questions  could 
not  be  resolved  in  that  time  and  that  it  would  be  desirable  to  have 
more  time  now  and  less  later  on.  Colonel  Setliffe  said  that  he  felt 
certain  that  the  report  which  will  be  submitted  to  the  interested 
parties  will  be  little  different  from  what  has  already  been  presented, 
and  commented  upon  at  Committee  meetings  and  in  various  study  papers. 

g.  Dr.  Goddard  wanted  to  know  when  the  word  "tentative", 
in  connection  with  the  inclusion  of  a reservoir  in  the  plan  would 
be  dropped  and  the  project  be  definitely  included  therein.  Colonel 
Setliffe  said  that  when  the  report  is  submitted  to  the  Division 
Engineer  it  will  contain  what  is  then  felt  to  be  the  best  plan. 

h.  Mr.  Baxter  wanted  to  know  what  the  report  would  say 
regarding  the  views  of  the  Coordinating  Committee,  since  it  may  not 
necessarily  indorse  the  report  as  submitted.  Colonel  Setliffe  said 
that  a statement  will  be  in  the  report  which  indicates  that  there 
was  a Committee,  the  purpose  of  the  Committee,  and  that  the  report 
as  forwarded  by  the  District  Engineer  did  not  carry  with  it  the 
agreement  or  disagreement  of  the  Committee  members  with  regard  to 
the  findings  and  recommendations  of  the  District  Engineer.  Dr. 

Goddard  said  that  it  was  his  desire  to  get  as  close  as  possible  to 
unanimity. 


i.  Mr.  Shanklin  suggested  that  in  order  to  help  acquire 
the  sites  for  the  auxiliary  reservoirs,  Phases  A and  B plans  should 
be  used  as  established  in  earlier  stages  of  the  studies.  Colonel 
Setliffe  stated  that  this  would  not  be  done;  the  phase  feature  had 
been  replaced  by  an  estimated  timetable. 
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j.  Mr.  ShankLin  remarked  that  it  was  essential  that  the 
local  people  acquire  the  sites  now.  Colonel  Setliffe  indicated 
that  local  interests  could  do  so,  and  stressed  the  fact  that  this 
was  not  a report  on  projects  for  the  Corps  of  Engineers  since  there 
is  a lot  more  work  to  be  done  by  others  than  by  the  Federal  govern- 
ment . 

k.  Dr.  Kaplovsky  remarked  that  some  of  the  members  had 
not  seen  all  of  the  chapters  of  the  main  report  and  asked  if  the 
15-20  days'  time  could  be  increased.  In  Dr.  Goddard's  opinion  six 
weeks'  more  time  was  needed  now  rather  than  later.  Colonel  Setliffe 
replied  that  after  the  chapters  are  examined  the  required  time  can 
be  determined.  If  there  are  major  areas  of  disagreement  and  more 
than  six  weeks  are  needed  to  resolve  them,  a letter  to  him  request- 
ing additional  time  would  be  in  order. 

l.  Dr.  Goddard  stated  that  all  the  reservoirs  in  the 
plan  should  be  referred  to  as  "for  development"  and  not  "for  future 
or  partial  development."  Colonel  Setliffe  stated  that  the  dele- 
tion of  the  words  "future"  or  "partial"  would  be  taken  under  consid- 
eration and  a decision  made  as  soon  as  possible.  It  is  difficult 

to  decide  at  what  point  this  plan  becomes  "the  plan."  There  being 
no  more  questions,  the  Chairman  asked  Mr.  Russell  Morgan  to  give  a 
statement,  as  had  been  done  in  previous  meetings,  on  the  status  of 
the  report. 

6.  STATUS  OF  REPORT.  a.  Using  two  charts,  one  listing  the 
24  appendices  to  the  report  and  the  other  listing  the  11  chapters 
of  the  report,  Mr.  Morgan  presented  information  on  the  status  of 
each  element.  His  full  presentation  is  Appendix  C to  these  minutes. 
Mr.  Morgan  then  asked  if  there  were  any  questions. 

b.  Mr.  Shanklin  said  that  he  thought  that  Chapter  VI, 
"Water  Resources  Development  and  Associated  Programs,"  instead  of 
Chapter  IX,  "Discussion,"  is  where  the  cooperating  agencies'  dif- 
ferences of  ideas  and  evaluation  problems  should  be  discussed. 

Mr.  Morgan  said  that  no  formal  review  of  the  draft  of  the  report 
and  chapters  has  been  proposed  since  there  is  a question  as  to 
whether  the  overall  analysis  of  the  effects  of  the  plan  would  be 
subject  to  comment  by  the  reviewing  agencies  and,  if  done,  at 
what  time.  He  stated  further  that  if  any  formal  comment  is  in 
order,  then  it  should  be  in  Appendix  Q,  "Formation  of  the  Plan  of 
Development,"  which  discusses  the  overall  plan.  The  reason  that 
formal  review  of  Appendix  Q,  which  presents  the  various  steps  of 
the  procedure,  has  not  been  scheduled  is  because  the  actual  pro- 
cedure for  picking  this  plan  has  been  reported  on  at  prior  meetings 
of  this  Committee.  Mr.  Shanklin  said  that  Chapter  VI  is  what  each 
one  will  have  to  explain  to  his  State  and  yet  Appendix  Q contains 
the  basic  reason  for  the  plan  recommended. 
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c.  Colonel  Setliffe  stated  that  copies  of  Appendix  Q 
and  report  chapters  would  be  sent  to  the  members,  but  comments  would 
not  be  requested;  however,  there  was  no  desire  to  "shut  the  door", 
and  if  there  were  things  that  should  be  known,  or  some  comments  to 
be  made,  Members  should  send  them  to  the  District  Engineer  and  they 
will  appear  somewhere  in  the  report  or  be  forwarded  with  it.  The 
District  Engineer's  plan  as  defined  by  present  thinking,  has  been 
indicated.  Every  effort  will  be  made  to  keep  to  the  schedule. 

d.  Mr.  Martin  asked  whether  the  Members  would  be  furn- 
ished copies  of  what  goes  to  the  Division  Engineer.  Colonel 
Setliffe  replied  that  every  Member  of  the  Coordinating  Committee 
will  receive  a copy  of  each  appendix  and  the  chapters  of  the  report 
in  final  form.  Then  he  asked  Mr.  Morgan  whether  final  copies  of 
the  appendices  were  being  sent  to  the  Members.  Mr.  Morgan 
answered  that  each  author  agency  was  being  furnished  two  copies 
of  the  appendix  it  prepared.  Colonel  Setliffe  then  directed  Mr. 
Morgan  to  send  a copy  of  each  appendix  in  its  final  form  to  each 
Member.  Mr.  Morgan  replied  that  this  would  be  done  at  an  early 
date.  Mr.  Shanklin  then  remarked  that  the  Governor's  comments  on 
his  review  would  be  received  more  quickly  if  appendices  in  final 
form  were  furnished  as  they  were  completed.  Colonel  Setliffe 
observed  that  there  were  not  going  to  be  any  major  changes  in  the 
appendices  between  now  and  when  they  were  transmitted  by  the  Chief 
of  Engineers  to  the  Governors  for  consideration. 

7.  PRESENTATION  FOR  "HEARINGS  IN  REVERSE."  a.  In  introduc- 
ing his  proposed  presentation  for  the  "hearings  in  reverse",  Colonel 
Setliffe  requested  the  Committee  Members  to  take  such  notes  as  they 
deemed  necessary  and  also  to  jot  down  any  question  which  they 
thought  might  be  asked  at  the  proposed  public  hearings.  The  notes 
and  questions  would  be  discussed  after  the  completion  of  the  second 
portion  of  the  presentation.  Using  a "Vugraph"  and  a film  projector 
in  conjunction  with  a script,  Colonel  Setliffe  gave  his  presentation 
in  five  parts.  They  were: 

First  - the  origin  of  the  study;  the  organization  to  do 
the  job;  who  participated  in  the  work;  and  the  assignment  of  speci- 
fic tasks. 

Second  - the  projected  growth  of  the  basin  and  its  rela- 
tion to  water  resources. 

Third  - the  needs  of  the  basin  as  determined  by  the  var- 
ious agencies. 

Fourth  - the  tentative  water  control  plan  under  consdera- 
tion  and  a logical  sequence  for  its  development 

Fifth  - how  the  plan  satisfies  various  need. 

I w 
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b.  At  the  conclusion  of  the  talk  and  in  response  to 
the  speaker's  request,  Members  raised  questions  and  made  comments 
on  the  material  presented  with  a view  to  clarifying  or  supplement- 
ing various  points  of  the  presentation. 

8.  PRESENTATION  OF  A RESOLUTION.  The  Chairman  then  presented 
a resolution  for  the  action  of  the  Committee.  The  resolution  ex- 
presses to  Mr.  Russell  Morgan,  and  his  staff,  the  Committee's  grati- 
tude and  appreciation  for  his  efforts  in  the  conduct  of  the  survey 
and  participation  in  the  meetings  of  the  Committee.  The  resolution 
was  properly  moved  and  passed.  The  resolution  is  Appendix  D. 

9.  The  meeting  adjourned  at  2:00  P.M. 


T.  H.  SETLIFFE 
Colonel , CE 
District  Engineer  and 
Chairman,  Delaware  Basin  Survey 
Coordinating  Committee 
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APPENDIX  B 


ECONOMIC  BASE  SURVEY 


PREPARED  BY 

U,  S.  DEPARTMENT  OF  COMMERCE 
OFFICE  OF  BUSINESS  ECONOMICS 

FOR 

U S.  ARMY  ENGINEER  DISTRICT,  PHILADELPHIA 
CORPS  OF  ENGINEERS 
PHILADELPHIA,  PA. 


ECONOMIC  BASE  SURVEY 

OF  THE 

DELAWARE  RIVER  SERVICE  AREA 
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THE  CORPS  OF  ENGINEERS 
U.  S.  ARMY  ENGINEER  DISTRICT 
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U.  S.  DEPARTMENT  OF  COMMERCE 
OFFICE  OF  BUSINESS  ECONOMICS 


Department  of  Commerce 

OFFICE  OF  BUSINESS  ECONOMICS 

Washington  25,  D,  C. 


Letter  of  Transmittal 


This  Economic  Base  Survey  of  the  Delaware  River  Service  Area 
has  been  prepared  for  the  United  States  Army  Corps  of  Engineers. 

It  was  understood  at  the  outset  that  the  Office  of  Business  Eco- 
nomics would  analyze  economic  characteristics,  developments,  and 
trends,  and  would  present  projections  of  future  growth;  further, 
that  the  projections  both  for  the  Nation  and  the  Delaware  Area 
would  be  based  primarily  upon  an  extension  of  fundamental  trends. 

Our  underlying  assumptions  are  described  in  this  report,  and 
the  projections  should  be  viewed  in  that  context.  While  not  in- 
tended as  forecasts,  the  data  provide  a meaningful  framework  within 
which  inquiries  involving  broad  future  growth  may  be  pursued. 

In  preparing  this  report  a wide  variety  of  data  — such  as 
those  underlying  the  measures  of  output  and  income  utilized  here  — 
have  been  developed  for,  or  brought  to  a focus  on,  the  Delaware 
River  Service  Area  and  its  sub-regions.  This  report  presents  OBE's 
first  comprehensive  regional  measures  for  areas  smaller  than  States. 
It  should,  therefore,  be  of  wide  utility  to  all  engaged  in  the  con- 
struction of  regional  measures  of  economic  trends. 

We  feel  that  the  limitations  of  a study  of  this  kind,  extend- 
ing as  it  does  well  into  the  future,  should  be  noted  but  not  over- 
stressed • Prior  to  the  undertaking  there  was  an  understanding  of 
what  was  feasible,  and  we  have  endeavored  to  meet  the  original  ex- 
pectation in  this  report.  However,  it  should  be  pointed  out  that, 
while  trends  for  the  United  States  and  the  Delaware  Area  as  a whole 
provide  a reasonable  basis  for  appraising  future  developments,  the 
projections  for  the  sub-regions  afford  less  reliable  guides,  and 
these  smaller-area  figures  should  be  viewed  accordingly. 

The  Office  of  Business  Economics  had.  excellent,  cooperation  in 
developing  this  report,  and  acknowledgment  is  made  in  a following 
statement.  The  Corps  of  Engineers  at  all  times  was  most  helpful  and 
cooperative,  and  we  have  found  our  association  with  those  carrying 
out  this  important  project  a rewarding  one. 


June  27,  1958 
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ft.  ytK 2. 


M.  Joseph  Meehan 
Director 
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Note  on  Date  of  Study 

This  economic  base  survey  was  transmitted  to  the 
Corps  of  Engineers  initially  in  June  1958,  with  its 
historical  portion  generally  covering  the  years  1929-55 
In  November  1959,  the  report  was  updated  by  extending 
the  various  historical  income  estimates  and  correspond- 
ing analysis  through  1957  and  by  revising  the  earlier 
figures  for  1955  as  necessary.  No  changes  were  made  in 
the  charts  which  illustrate  basic  relationships  that 
are  not  changed  substantively  by  a two-year  extension 
of  the  historical  time  series.  Similarly,  the  updating 
did  not  affect  the  projections 
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by  the 

Assistant  Secretary  of  Commerce 


When  the  Department  of  Commerce  was  requested  by  the  U.  S.  Army 
Corps  of  Engineers  to  prepare  an  Economic  Base  Survey  as  part  of  the 
Corps'  extensive  study  of  the  water  resource  developments  of  the  Del- 
aware River  Basin,  I agreed  because  of  the  substantial  direct  and 
Indirect  benefits  that  would  flow  from  our  cooperation. 

Agreement  as  to  the  scope  of  the  base  survey  and  the  results  that 
the  Department  was  prepared  to  furnish  was  reached  in  discussions  with 
my  Deputy  Assistant  Secretary,  Carl  F.  Oechsle,  officials  of  the  Office 
of  Business  Economics,  and  Lt.  Col.  John  C.  H.  Lee,  Jr.,  acting  on  be- 
half of  Col.  Allen  F.  Clark,  Jr. , Philadelphia  District  Phglneer. 

Aside  from  the  immediate  utility  to  the  Philadelphia  District 
Corps  of  Engineers,  the  report  affords  important  analytical  guides 
for  other  regional  work.  Its  contents  may  be  drawn  upon  by  business 
concerns  and  others  faced  with  industrial  location  marketing  and 
similar  economic  problems. 

The  original  objective  has  been  met  through  mutual  understanding 
and  close  coordination  between  the  Office  of  Business  Economics  and 
the  Philadelphia  District  Corps  of  Engineers  — in  the  initial  stages 
with  Col.  Clark  and  Lt.  Col.  Lee,  and  later  with  Col.  W.  F.  Powers, 
the  present  District  Engineer,  and  Lt.  Col.  Frank  A.  Gerig,  Jr.  The 
Chief  of  the  Valley  Report  Group,  Russell  Morgan,  cooperated  with  us 
at  all  times. 


The  Office  of  Business  Economics  has  in  its  turn  benefited  from 
the  assistance  rendered  by  a number  of  other  agencies.  The  Deport- 
ment's Bureau  of  the  Census  provided  the  basic  population  data  and 
various  alternative  national  projections  of  both  population  and  house- 
holds, and  many  State  government  offices  furnished  other  materials. 


This  report  was  prepared  under  the  supervision  of  M.  Joseph 
Meehan,  Director  of  the  Office  of  Business  Economics.  OBE  worked 
out  the  approach,  techniques,  and  innumerable  calculations  which 
this  report  embodies.  It  assumes  responsibility  for  the  contents 
of  the  report,  including  the  findings  and  analytical  presentation. 


Frederick  If.  Mueller 
Assistant  Secretary  of  Commerce 
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In  the  preparation  or  this  Economic  Base  Survey  the  Office 
of  Business  Economics  placed  he  /y  demands  upon  selected  staff 
members,  and  had  the  benefit  of  the  cooperation  of  a number  of 
Federal  and  State  agencies. 

Louis  J.  Paradiso,  Assistant  director  aid  Chief  Statistician, 
was  in  general  charge  of  the  statistical  research  for  the  project. 
C.  A.  R.  W&rdwell,  Chief  of  the  Current,  Business  Analysis  Division, 
and  Robert  E.  Graham,  Jr  , Chief  of  the  Regional  Income  Section 
in  the  National  Income  Division,  were  responsible  for  the  develop- 
ment of  the  basic  measures  for  the  Delaware  Area.  All  took  an 
active  part  in  the  numerous  inter-agency  conferences  which  con- 
tributed to  the  closeness  of  understanding  and  cooperation  charac- 
teristic of  the  Delaware  Rivor  Basin  project  as  a whole.  These 
individuals  established  and  maintained  the  channels  with  State 
and  local  agencies  through  which  a great  deal  of  highly  useful 
material  was  developed  for  the  Economic  Base  Survey. 

Charles  F.  Schwarts,  Assistant  Director  and  Chief  Economist, 
assisted  in  the  shaping  and  development  of  the  report,  particu- 
larly the  general  economic  review  of  the  United  States  and  of  the 
Delaware  Area  contained  in  Chapters  I and  II.  Other  principal 
contributors  to  the  formulation  of  the  data  and  findings  were 
Loughlin  F.  McHugh j who  drafted  the  initial  chapter,  and  Walther 
Lederer,  who  was  concerned  with  the  foreign  trade  aspects  of  the 
study  treated  in  Chapter  IV. 

Mr.  Wardwell  was  assisted  throughout  the  project  by  L.  day 
Atkinson.  Cecelia  W.  Craig  carried  out  much  of  the  statistical 
work  underlying  Chapter  III.  In  the  preparation  of  the  special 
personal  income  estimates  forming  the  basis  of  Chapter  II,  Mr. 
Graham  was  aided  principally  by  Edwin  J.  Coleman  and  Charles  J. 
Libera.  The  graphic  presentations  were  prepared  by  Anna  M. 

Guindon  and  John  A.  Miskell. 

The  Bureau  of  the  Census  was  responsible  for  the  national 
projections  of  population  in  this  report,  as  well  as  the  corre- 
sponding figures  on  households  and  the  special  estimates  for 
1955  and  1956  of  population  qy  counties  for  the  Delaware  Area. 
These  data  were  prepared  by  Jacob  S.  Siegel,  Chief  of  the  Popu- 
lation Estimates  and  Projections  Section  of  the  Population  Divi- 
sion. Mr.  Siegel  was  helpful  also  in  furnishing  further  infor- 
mation and  advice  enabling  meaningful  use  of  the  population 
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the  reliability  of  the  historical  series  on  personal  income 
and  employment  for  the  Delaware  region  was  enhanced  by  the  co- 
operation of  various  government  agencies  in  providing  special 
tabulations  of  data.  The  cooperation  of  the  Governors  and  of 
State  agencies  in  furnishing  needed  series  thus  contributed  to 
the  improvement  of  the  projections  themselves.  Special  acknowl- 
edgment is  due  to  the  employment  security  agencies  of  the  several 
States  in  the  Area.  They  provided  valuable  payroll  and  smploy- 
ment  statistics,  classified  according  to  industry,  for  saoh  oounty 
under  the  State  unemployment  insurance  programs. 

In  New  York  State,  the  Department  of  Taxation  and  Tinanoe 
made  available  from  State  income  tax  returns  county  data  covering 
several  years,  and  thus  supplied  important  benchmark  material  in 
estimating  property  income  received  in  the  local  area.  The  Hew 
York  State  Department  of  Commerce  furnished  a number  of  special 
tabulations  of  employment,  including  previously  unpublished  ma- 
terial. 

The  New  Jersey  Department  of  Conservation  and  Eooncnlc  De- 
velopment compiled  special  tabulations  of  payrolls  and  employment 
through  its  Bureau  of  Planning  and  Commerce.  In  Penney lvanla,  a 
similar  service  van  rendered  by  the  Bureau  of  Statietios  of  the 
Department  of  Internal  Affairs.  In  addition  to  making  available 
necessary  payroll  and  employment  information  by  oounties,  offi- 
cials of  the  State  of  Delaware  provided  assistance  on  looal 
sources  of  data. 

Finally,  the  Office  of  Business  Economics  wishes  to  express 
its  appreciation  of  the  cooperation  of  the  Philadelphia  District 
Corps  of  Engineers  at  oil  stages  in  facilitating  the  progress  ef 
our  work  on  this  Economic  Base  Survey. 
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INTRODUCTION 


This  report  is  a basic  economic  survey  designed  to  present 
guides  for  appraising  tbs  future  growth  of  the  Delaware  River 
Service  Area  in  relation  to  its  water  requirements. 

The  need  for  water  is  dependent  upon  the  volume  of  economic 
activity  within  an  area  and  the  size  of  its  population.  More 
specifically,  domestic  consumption  of  water  appears  to  be  a 
function  related  to  population  and  economic  growth,  the  latter 
being  the  prime  factor  in  the  increase  in  water  use  per  capita. 
Industrial  use  of  water  is  determined  mainly  from  the  changes 
in  the  activities  of  various  important  water-using  industries, 
allowing  for  the  effects  of  shifts  in  product  output  and  changes 
in  technology. 

With  some  exceptions,  physical  activity  measures  are  not 
available  by  regions.  To  portray  the  overall  growth  of  the 
Delaware  region  — one  embodying  not  only  the  effects  of  indus- 
trial operations  but  also  «n  of  the  other  economic  activities 
engaged  in  by  the  population  — personal  income  estimates  con- 
forming to  the  official  OBE  concept  of  the  United  States  per- 
sonal income  and  data  available  annually  by  States  were  devel- 
oped for  the  Area  and  its  sub-regions.  Consistent  estimates 
of  employment  and  population  were  derived,  Including  employ- 
ment for  major  industries  which  are  important  users  of  water. 
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In  developing  measures  for  the  future,  we  have  started  with 
the  fact  that  the  growth  trend  for  the  country  has  been  at  a 
fairly  steady  rate,  cyclical  variations  and  war  periods  aside. 

In  consequence,  the  basic  statistical  evidences  of  expansion  of 
national  output  and  income  have  been  employed  as  a benchmark. 

It  would  appear  that  such  broad  and  inclusive  measures  of 
activity  provide  a reliable  guide  for  estimating  the  overall  ex- 
pansion of  water  requirements,  with  personal  income  used  on  a 
regional  basis  since  it  is  not  feasible  to  apply  the  concept  of 
gross  output  to  parts  of  the  country.  While  the  general  hypothe- 
sis stated  above  cannot  be  tested  for  past  periods  because  of 
lack  of  sufficient  historical  data  on  water  consumption,  never- 
theless it  is  clear  that  this  relation  must  be  quite  close. 

The  49  counties  included  in  the  Delaware  River  Service  Area, 
and  the  groupings  of  these  counties  into  the  eight  sub-regions 
as  shown  in  the  map,  are  in  accordance  with  the  definition  pro- 
vided by  the  Philadelphia  District  Engineer.  The  Area  embraces 
not  only  the  counties  in  the  Delaware  River  Basin  as  such  but 
includes  other  relatively  nearby  counties  which  are  either 
present  or  potential  users  of  the  Delaware  River  waters.  Availa- 
bility of  data  was  an  important  consideration  in  grouping  the 
counties,  and  for  this  reason  Standard  Metropolitan  areas  were 
used  wherever  possible. 
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Nature  of  Projections 

A primary  consideration  in  the  development  of  the  regional 
projections  of  the  comparative  growth  of  the  Area  and  its  sub- 
regions  was  the  progress  of  the  Nation.  Changes  in  the  economic 
activity  of  a region  are  influenced  fundamentally  by  the  course 
of  the  Nation* s over-ell  economy.  The  same  basic  forces  which 
make  for  national  growth  or  for  cyclical  swings  affect  to  some 
degree  the  activity  of  a region,  although  frequently  there  are 
significant  departures  among  different  areas.  The  projections 
for  the  Delaware  Area  were  tied  to  projections  of  national  eco- 
nomic activity  through  the  use  of  the  broad  measures  of  gross 
national  product,  personal  income,  employment , and  population, 
with  allowance  made  for  certain  variant  tendencies  observable 
in  the  past  in  the  relationship  of  Area  to  national  totals. 

Just  as  the  Delaware  River  Service  Area  has  grown  in  the 
past  along  with  the  national  economy  — though  at  a differential 
rate  — the  sub-regions  have  progressed  at  varying  rates  in  re- 
lation to  each  other  and  to  the  national  average.  In  deriving 
the  estimates,  careful  consideration  was  given  to  the  faotors 
which  produced  differential  growth  in  the  past,  and  to  suoh 
others  as  might  have  an  influence  in  altering  the  past  relations 
of  the  sub-regions  of  the  Area,  The  basic  assumptions  under- 
lying the  projections,  therefore,  encompass  both  those  made  in 
the  projections  of  the  national  economy  and  others  which  are 
pertinent  to  the  Area  and  its  sub-regions. 
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The  estimates  of  future  growth  given  in  this  report  are  not 
forecasts  or  predictions,  although  in  our  judgment  they  do  repre- 
sent reasonable  estimates  of  growth  which,  under  assumed  condi- 
tions, may  be  utilized  for  the  basic  purpose  cf  the  water  survey. 
They  should  be  thought  of  nc-  as  precise  figures  for  particular 
years,  but  as  magnitudes  that  could  be  expected  to  prevail  — at 
least  for  the  nearer  years  — under  conditions  of  generally  full 
employment  in  which  the  Area  would  share  in  accordance  with  past 
performance  and  observed  tendencies. 

As  an  integral  part  of  the  procedure,  it  was  important  to 
ensure  the  maintenance  of  internal  consistency  among  the  various 
assumptions  and  projections.  The  projections  were  examined  f*oa 
various  points  of  view  and  in  relation  to  each  other.  For  ex- 
ample, personal  income  projections  were  analyzed  for  their  impli- 
cation as  to  trends  of  per  capita  and  per  employee  income,  and 
the  population  projections  were  related  to  the  population  esti- 
mates. 

To  the  extent  practicable  we  consulted  with  various  agen- 
cies — such  as  the  Department  of  Interior,  the  Atomic  Energy 
Commission,  and  the  Department  of  Agriculture  — to  determine 
whether  or  not  there  were  any  knowable  factors  likely  to  be 
operative  in  the  future  which  would  materially  influence  the 
projections.  Examples  of  such  possible  influences  are  changes 
in  technology,  new  product  developments  which  would  have  sig- 
nificant economio  Impacts,  and  major  shifts  in  consumer  demands. 
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This  procedure  was  utilized  so  that  all  such  factors  right  bj 
considered  specifically.  In  general,  it  may  be  said  that  the 
limited  evidence  adduced  as  to  new  factors  or  developments  which 
might  be  forthcoming  did  not  result  in  any  important  changes  in 
the  over-all  analysis  or  projections,  though  it  did  modify  spe- 
cific part3. 

In  short,  the  estimates  are  derived  from  a series  of  real- 
istic assumptions  and  from  extensions  of  past  trends  and  rela- 
tionships. If  the  assumptions  do  not  materialize,  or  if  the 
relationships  are  altered  in  the  future,  then  the  actual  devel- 
opments could  differ  materially  from  those  projected  here. 

The  projections  for  future  years  are  based  on  the  funda- 
mental assumption  that  the  forces  which  have  produced  our  dy- 
namic, expanding  national  economy  in  the  past  will  continue  to 
exert  a similar  influence  in  the  future  on  the  total  and  its 
major  parts.  The  gross  national  product  in  the  past  50  years 
has  increased  at  an  average  rate  of  3 percent  per  year,  and 
our  simple  assumption  is  that  the  forces  operating  now  and  in 
the  period  ahead  should  permit  us  to  do  as  well  in  the  future. 
All  the  projections,  both  nationally  and  regionally,  are  con- 
sistent with  this  result  which  we  regard  as  a reasonable  basis 
for  programming  for  resource  development. 

It  is  not  possible,  of  course,  to  foresee  a full  range  of 
economic  developments  and  changes  which  in  the  period  ahead 
may  modify  the  trends  significantly.  New  production  techniques 
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may  produce  results  beyond  those  embodied  in  our  calculations, 
and  the  introduction  of  new  products  may  have  a multiplier  effect 
on  demand  beyond  that  implied  in  the  assumptions  of  the  present 
projections. 

But  such  changes  are  part  of  our  history,  and  their  results 
are  embodied  in  the  Nation's  past  performance.  It  is  difficult 
to  discern  in  the  historical  growth  of  the  national  economy  any 
discrete  breaks,  other  than  those  associated  with  cyclical  busi- 
ness movements  or  war  periods. 

Trends  for  the  United  States  and  the  Delaware  River  Service 
Area  as  a whole  provide  a satisfactory  basis  for  appraising  the 
probable  pattern  of  future  developments,  but  for  the  sub-regions 
they  are  less  reliable  guides  to  the  future.  This  is  understand- 
able if  only  because  developments  as  they  occur  will  have  more 
of  an  impact  on  the  smeller  than  the  larger  entity.  Thus,  in  -re 
history  of  particular  geographic  areas  and  industries  discrete 
breaks  are  more  visible  than  in  the  case  of  larger  groupings  or 
the  Nation  as  a whole,  and  such  changes  may  be  expected  to  occur 
in  the  future. 

The  projections  involve  a span  of  about  50  years.  The  years 
1965  and  1980  were  selected  as  convenient  intermediate  points 
that  are  widely  used  by  numerous  private  and  public  agencies  in 
considering  their  long-term  programs. 

It  will  be  necessary,  of  course,  as  time  unfolds,  to  review 
these  projections  in  the  light  of  the  actual  economic  trends  as 
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- 7 - 


they  develop,  and  to  make  such  modifications  as  may  be  indicated* 
Such  re-evaluations  might  be  made,  for  example,  at  5-year  inter- 
vals* 

Both  the  sponsors  of  this  Economic  Base  Survey  and  the  Office 
of  Business  Economics  have  been  mindful  of  the  manifold  uses  to 
which  these  results  may  be  applied*  Depending  upon  the  focus  of 
interest,  more  specialized  relationships  may  be  derived  for  use 
in  community  and  area  development  programs.  These  may  involve 
local  versus  national  market  potentials  or  industrial  growth,  as 
well  as  the  impact  of  business  expansion  upon  local  resources  and 
facilities.  The  groundwork  laid  here  for  the  extension  of  re- 
gional economic  analysis  xn  regard  to  the  Delaware  River  Service 
Ires  may  also  prompt  action  of  a similar  nature  in  other  regions 
for  which  as  yet  no  such  survey  has  been  undertaken* 


SUMMARY  REVIEW 


The  comparative  growth  of  the  United.  States  and  the  Delaware 
River  Service  Area  — measured  in  broad  terms  of  output,  income, 
employment,  and  population  — is  presented  in  detail  in  our  report 
and  projected  for  the  period  ahead  in  the  first  four  tables.  The 
major  findings  derive  from  analysis  of  the  economic  developments 
of  the  region  in  relation  to  the  United  States  over  an  extended 
period  of  time,  with  the  most  intensive  analysis  centering  on  the 
past  three  decades. 

The  Office  of  Business  Economics  has  developed  growth  trends 
for  the  past  half  century  and  more  which  show  that  the  gross  na- 
tional product  of  the  United  States,  an  inclusive  measure  of  out- 
put, has  been  expanding  at  an  average  rate  of  3 percent  per  year  — 
equivalent  to  a doubling  of  production  approximately  every  23  years. 
This  trend  is  illustrated  in  Figure  2 on  page  21. 

Most  of  this  expansion  can  be  traced  to  increased  productiv- 
ity, arising  primarily  from  technological  and  managerial  progress, 
a high  rate  of  capital  formation  embracing  in  part  the  development 
of  natural  resources,  a growing  labor  force,  and  constant  advances 
in  the  education  and  skills  of  the  working  population.  Shifting 
of  the  working  force  into  activities  in  which  productivity  is  great- 
er has  also  contributed.  So  have  the  economies  of  large -scale  pro- 
duction and  increased  division  of  labor  associated  with  the  growth 
of  population  and  the  market  economy. 


- 9 - 


Operating  In  a favorable  natural  and  institutional  environ- 
ment, these  forces  have  brought  an  average  annual  advance  of  more 
than  2 percent  in  output  per  manhour  in  the  economic  system  as  a 
whole.  Progress  has  been  marked  not  only  in  manufacturing,  mining, 
and  agriculture,  but  also  in  transportation,  distribution,  and  the 
manifold  industries  providing  services  to  consumers  and  to  other 
business  enterprises. 

The  other  factor  in  the  growth  of  output  has  been  the  increas- 
ing number  of  manhours  worked.  Both  population  growth  and  the  move- 
ment of  women  from  housework  to  production  for  the  market  have  con- 
tributed to  thi6  expansion.  These  influences  on  aggregate  manhours 
have  in  the  past  been  partially  offset  by  the  decision  of  Americans 
to  take  part  of  the  gains  of  higher  productivity  in  the  form  of 
shorter  working  hours  rather  them  more  goods  and  services. 

Economic  progress  has  not,  to  be  sure,  been  steady  or  uninter- 
rupted. Long-term  forces  have  often,  over  shorter  periods,  been 
obscured  or  overridden  by  cyclical  developments  or  wars.  But  we 
may  expect  that  the  same  fundamental  forces  that  have  contributed 
to  expansion  in  the  past  will  continue  to  operate  in  the  proximate 
future,  though  we  may  expect  also  a differential  impact  in  particu- 
lar parts  of  the  economy.  The  latter  has  been  the  history  of  the 
past,  and  is  entirely  consistent  with  regular  long-term  growth  of 
the  general  economy. 
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All  of  the  projections  in  this  report  are  based  on  assump- 
tions of  a high  employment  economy  and,  where  dollars  are  involved, 
are  stated  in  constant  prices  of  1957. 

The  Basic  Pattern  of  Expansion 

The  past  rate  of  progress  in  the  national  economy  is  an  im- 
pressive one,  and  in  the  projections  in  this  report  we  give  a sum- 
mary view  of  what  is  possible  through  carrying  this  progress  forward. 

The  gross  national  product  in  1957  amounted  to  $1))|2  billion. 

Cn  the  basis  of  the  trend  conforming  to  the  historical  pattern,  the 
1965  total  is  set  at  close  to  $570  billion,  rising  in  1980  to  around 
$900  billion,  and  to  more  than  $2,000  billion  fifty  years  hence.  The 
personal  income  estimates  consistent  with  the  assumed  growth  pattern 
yield  an  implicit  per  capita  purchasing  power  rising  from  about  $2,000 
in  1957  to  $2,300  in  1965,  to  around  $2,900  in  1980,  and  for  the  ter- 
minal year  of  the  study  to  a figure  considerably  more  than  double  cur- 
rent average  income,  all  expressed  in  terms  of  1957  dollars. 

The  population  projection  in  the  body  of  this  report  may  be  re- 
garded in  general  as  a median  expectation  in  line  with  the  historical 
trend,  taking  into  account  for  the  earlier  part  of  the  period  the 
most  recent  demographic  tendencies.  The  national  population  is  pro- 
jected to  rise  from  the  17U  million  of  mid-1958  to  over  190  million 
in  1965,  to  approach  250  million  in  1980,  and  to  continue  to  rise  in 
the  following  quarter  century. 
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The  broad  measure  of  activity  represented  by  employment  vas 
developed  in  particular  to  assist  in  estimating  industrial  water 
requirements . Total  employment  in  1957  averaged  68  million  (including 
armed  forces).,  and  we  have  projected  for  1965  a figure  in  excess  of 
75  million,  moving  up  to  between  90  and  100  million  in  1980j  and  for 
the  terminal  year  of  our  study  the  1965  total  is  approximately  doubled. 

As  discussed  in  Chapter  I,  the  output  and  income  which  we  have 
projected  could  be  achieved  under  conditions  of  some  variation  in 
the  population  and  employment  from  the  figures  set  forth  in  the 
accompanying  table. 

For  the  Delaware  River  Service  Area,  personal  income  is  used 
as  the  most  comprehensive  available  measure  of  economic  activity. 

The  average  rate  of  growth  of  this  broad  gauge  of  national  economic 
progress  has  also  been  3 percent  a year,  and  for  this  and  other 
reasons  it  is  well  suited  to  the  purposes  of  this  report.  Regional 
water  use  undoubtedly  is  related  closely  to  this  major  indicator, 
although  in  the  absence  at  this  time  of  sufficient  historical  data 
the  exact  relationship  cannot  be  established. 

Hie  Delaware  Area  has  expanded  at  a high  though  variable  rate 
in  the  past,  including  a large  growth  in  the  recent  postwar  period. 

The  basic  economic  measure  for  the  Area  used  in  this  report  — 
personal  income  — amounted  no  $58  billion  in  1957 . This  was  equiv- 
alent to  about  $2,600  per  capita  — one-fourth  higher  than  the 
United  States  average. 


- 12  - 


(Rev.  Nov  1959) 


r 1 

The  average  annual  rate  of  growth  of  personal  income  in  real 
terms  over  the  1929-1957  period  varied  considerably  among  the  sub- 
regions.  The  rate  of  increase  for  the  entire  Area  was  just  over 
2 percent  per  year,  compared  with  the  national  average  of  3 percent. 

The  Trenton,  Wilmington,  and  Southern  Basin  and  Coastal  Areas  shoved 
average  or  better-than-average  experience.  In  the  lower  range  per- 
centagewise was  the  great  and  highly  developed  New  York  Metropolitan 
Area,  as  well  as  the  least  developed  sub-region  — the  Upper  Basin. 

The  projections  of  personal  income  for  the  Area  and  sub-regions 
are  tied  to  the  national  projections  of  personal  income  but  take  into 
account  the  differential  long-term  trends.  The  DRSA  personal  income 
(in  constant  1957  dollars)  is  projected  to  grow  at  a rate  exceeding 
percent,  reaching  $70  billion  in  1965,  $100  billion  by  1980,  and 
to  continue  to  expand  in  line  with  the  trend  to  the  terminal  date  of 
this  survey.  These  figures  compare  to  a $58  billion  income  flow  in 

1957. 

In  1957  the  Area,  which  comprised  about  13  percent  of  the  total 
U.  S.  population,  accounted  for  just  under  17  percent  of  the  total  U.  S. 
income.  Translated  into  per  capita  terms  the  figures  are  as  follows: 

For  1957,  the  base  year  used  — $2,600}  for  1965  ~ $2,800}  for  1980  — 

$3,300}  and  for  the  terminal  year  of  the  study  the  1957  figure  may  be 

doubled . 

In  the  initial  part  of  the  historical  period  covered,  the  first 
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DELAWARE  RIVER  SERVICE  AREA 
SUMMARY  OF  PROJECTIONS:  1965,  1930  AND  2010 


: Actual 

: Projections 

: 1955 

: 1965 

I960 

2010 

(Billions  of  1957  dollars) 

PERSONAL  INCOME 

70.0 

100.0 

224.0 

(1957  = 57.6) 

POPULATION  AND  BDUSEKDLDS 

(Thousands) 

Population 

25,000 

30,000 

42,000 

Households. 

7,400 

9,100 

13,500 

EMPLOYMENT 

All  industries 

9,073 

(Thousands) 
10,300  12,400 

18,000 

Commodity  producing  industries. 

3,643 

4,200 

5,100 

7,400 

Manufacturing,  total... ....... 

2,907 

3,400 

4,200 

6,100 

Food  & kindred  products...... 

215 

230 

270 

400 

Chemicals  & allied  products.. 

190 

235 

325 

630 

Petroleum  & coal  products.... 

65 

75 

90 

145 

Primary  metal  products.. 

146 

180 

240 

400 

Paper  & allied  products 

80 

100 

150 

300 

Noncommodity  producing 

industries 

5,430 

6,100 

7,300 

10,600 
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quarter  of  the  present  century,  the  population  of  the  Area  grew  more 
rapidly  than  that  of  the  Nation  as  a whole.  Since  the  1920's  the  Area 
has  continued  to  grow  at  a substantial  rate,  though  — in  common  with 
the  entire  highly  developed  northeastern  portion  of  the  country  — it 
did  not  match  the  national  average.  The  comparative  movements  of  the 
regional  economies  were  influenced  by  accelerated  expansion  in  the 
more  recently  developed  areas  of  the  South  and  West. 

The  past  trends  of  Delaware  Area  population,  taken  in  conjunction 
with  projected  economic  activity  of  the  region  as  measured  by  employ- 
ment, indicate  gradual  population  expansion  for  the  Area  from  21^  mil- 
lion in  1955  to  30  million  in  198°>  and  to  a figure  for  the  terminal' 
date  of  the  Economic  Base  Survey  not  far  from  double  that  of  1955* 

In  the  Delaware  River  Service  Area,  total  employment  rose  $.k  mil- 
lion from  1900  to  1955 > to  reach  a figure  in  the  latter  year  of  Just 
over  9 million.  Our  projections  envisage  a further  expansion  of  about 
a third  by  I98O,  with  the  1955  total  roughly  doubled  by  2010. 

In  1955,  employment  in  the  Delaware  Area  was  nearly  one -seventh 
of  the  national  aggregate.  The  5*9  million  employees  in  the  New  York 
Metropolitan  Area,  together  with  the  1-7  million  in  the  Philadelphia 
Metropolitan  Area,  accounted  for  about  five-sixths  of  the  regional  total. 

Employment  totals  for  the  major  industry  groups  have  been  separately 
calculated  as  a basic  guide  for  use  in  evaluating  probable  industrial 
water  use. 
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DELAWARE  RIVER  SERVICE  AREA 
SUIZIARY  OF  PROJECTIONS  OF  PERSONAL  INCOME 
FOR  SUB-REGIONS:  1965,  1980  AND  2010 


Actual  : Projections 

1957  : 1965  1950  2010 

(Billions  of  1957  dollars) 


Delaware  River  Service  Area 

. 57.6 

70.0 

100.0 

224.0 

New  York  Areas,  total 

. 42.2 

50.5 

70.6 

156.0 

N.  Y.  City  Metropolitan 

. 39.3 

46.7 

64.4 

139.0 

N,  Y.  City  Supplement 

. 2.9 

3.8 

6.2 

17.0 

Delaware  Valley,  total... ........ 

15.5 

19.3 

29.2 

68.4 

Bathlehem-Allento  vm -Reading. . . . 

1.8 

2.2 

3.3 

7.8 

Trenton  Metropolitan 

.7 

.9 

1.4 

4.0 

Philadelphia  Metropolitan ...... 

10.1 

12.1 

17.8 

39.5 

Wilmington  Metropolitan 

1.1 

1.6 

2.6 

7.0 

Upper  Basin 

.9 

1.2 

1.8 

4.0 

Southern  Basin  and  Coastal. .... 

.9 

1.3 

2.3 

6.1 

Table  4 


DELAWARE  RIVER  SERVICE  AREA 
SUMMARY  OF  PROJECTIONS  OF  POPULATION  AND  EMPLOYMENT 
FOR  SUB- REGIONS:  1965,  1 9&>  AND  2010 


Actual  : Projections 

1935  : 1965  I960  2010 


POPULATION 


Delaware  River  Service  Area 

Nev  York  Areas,  total.... 

N.Y.  City  Metropolitan. 
N.Y.  City  Supplement... 


Delaware  Valley,  total 

Bethlehem- Allentown-  Reading . . . . 

Trenton  Metropolitan 

Philadelphia  Metropolitan 

Wilmington  Metropolitan 

Upper  Basin.... 

Southern  Basin  and  Coastal 

EMPLOYMENT 

Delaware  River  Service  Area 

Nev  York  Areas,  total 

N.Y.  City  Metropolitan 

N.Y.  City  Supplement 


Delaware  Valley,  total 

Bethlehem- Allentown- Reading. . . . 

Trenton  Metropolitan. 

Philadelphia  Metropolitan 

Wilmington  Metropolitan 

Upper  Basin 

Southern  Easin  and  Coastal..... 


(Thousands) 

(Thousands) 

21,589 

25,000 

30,000 

42,000 

15,072 

17,500 

20,500 

28,400 

15,851 

16,000 

18,500 

25,000 

1,221 

1,500 

2,000 

5,400 

6,518 

7,700 

9,500 

15,550 

798 

900 

1,100 

1,550 

250 

300 

400 

650 

4,121 

4,800 

5,800 

7,900 

529 

450 

600 

1,000 

551 

650 

750 

950 

469 

600 

850 

1,500 

(Thousands) 

(Thousands) 

9,075 

10,300 

12,400 

18,000 

6,592 

7,200 

8,600 

12,400 

5,897 

6,600 

7,800 

11,000 

495 

600 

800 

1,400 

2,681 

5,100 

3,800 

5,620 

557 

400 

470 

700 

no 

130 

170 

280 

1,671 

1,910 

2,300 

5,300 

15 6 

180 

240 

420 

214 

240 

280 

380 

195 

240 

340 

540 

Chapter  I 

EXPANSION 

of  the 

AMERICAN  ECONOMT 

A principal  feature  In  the  record  of  regional  progress  in 
the  United  States  economy  is  the  role  played  by  national  develop- 
ments. While  individual  areas  evidence  a high  degree  of  speciali- 
sation — In  heavy  or  light  goods  production,  in  farming,  in  foreign 
commerce,  in  financial  transactions  — the  economies  of  the  various 
regions  axe  highly  interdependent.  They  are  linked  to  each  other 
hy  a complex  network  of  commodity  and  service  flows,  producing 
a single  national  economy  comprised  of  complementary  interrelated 
parts. 

When  a specific  national  development  is  clearly  pronounced 
and  sustained  over  a period  of  time,  its  influences  is  generally 
transmitted  lnfbrco  to  nil  areas  of  the  Nation.  It  has  not  been 
possible,  for  example,  for  any  one  region  to  escape  the  injpact  of 
major  cyclical  airings  in  general  business  activity. 

The  most  pervasive  of  1 long-term  developments  affecting 


have  participated  in  tide  phenomenon  — conn  in  Greeter,  seme 
in  leoBcr  degree.  Development  of  regional  recourceo  in  turn  hao 
■been  one  of  the  prime  factors  in  the  progreso  of  the  national 


economy* 

It  io  the  forccoinc  central  facto  vhich  dictate  tho  approach 
adopted  in  thio  report  for  evaluatinc  the  economic  potential  of 
the  Delaware  River  Service  Arc  a.  The  otroncly  held  presumption 
is  that  growth  rill  continue  to  "bo  a feature  of  the  American 
economy  over  the  next  half  century,  and  that  the  Area  vill  share 
in  the  overall  expansion.  While  its  share  vill  depend,  no  doubt, 
on  some  factors  vhich  ccnnot  now  be  foreseen,  the  record  of  the 
past  suggests  fairly  veil  defined  trends  in  the  relationships 
existing  between  this  region  and  the  Nation.  With  due  allowance 
for  special  factors  vhich  have  been  at  vork,  there  Is  reason  to 
expect  that  theoe  pant  trends  may  be  projected  into  the  period 
ohoad. 

Thio  basic  approach  nr_:eo  imperative  cn  understanding  of 
(l)  tho  principal  features  of  national  growth  in  the  past,  end 


r 


[ 

I 
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the  rate  of  progress  Is  extended*  Projections  hosed  on  a study 
of  past  national  trends  cannot  he  regarded  as  forecasts;  they  do, 
however,  provide  a meaningful  framework  within  which  national  or 
sectional  progress  and  growth  potentials  can  he  assayed. 

It  oust  he  stressed  at  the  outset  that  the  hroad  sweep  of 
national  growth  represents  a composite  result  evolving  from  shift- 
ing end  at  times  highly  variable  Influences  whleh  have  been  the 
historic  feature  of  our  dynamic  free  market  economy*  Abstracting 
from  these  temporary  end  changing  phases  of  development,  there 
emerges  a picture  of  progress  at  a fairly  steady  rate*  She  very 
steadiness  of  this  growth  rate  lends  confidence  to  our  procedure* 

Two  further  observations  on  the  procedure  may  he  made.  First, 
our  projections  assume  that  the  economy  will  he  operating  at  or 
close  to  capacity  in  the  periods  for  which  they  ore  provided* 
Secondly,  the  growth  potential  assumed  in  the  projections,  being 
in  line  with  long-term  experience,  is  realistic  end  feasible  sad 
would  afford  our  people  a degree  of  well-being  substantially 
higher  end  core  widely  diffused  then  tho  record  achievement  of 
recent  years* 

Measures  of  Progress 

On  the  n>yMrtnnl  level,  the  cost  comprehensive  measure  of 
output  is  tho  groan  national  product.  Thio  represents  tho  sum 
total  of  goods  and  cervices  produced  in  the  economy  expressed 
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in  teres  of  market  values.  For  purpose  of  analyzing  growth 
trends,  it  is  necessary  to  remove  from  this  measure  the  effect 
of  changing  prices.  The  resulting  "constant  dollar"  figures 
thus  represent  changes  in  the  real  or  physical  volume  of  goods 
and  services. 

Gross  national  product  estimates  are  not  available  on  a 
regional  basis.  However,  on  alternative  comprehensive  series  — 
personal  income  — 1b  available.  Tills  has  proved  to  be  on  excel- 
lent measuring  rod  of  regional  developments , showing  os  it  does 
the  income  flow  to  individuals  from  ell  sources. 

For  purposes  of  this  survey,  special  estimates  end  analyses 
of  personal  income  were  prepared  for  the  Delaware  River  Service 
Area  and  its  sub-regions.  It  is  thus  possible  to  relate  the 
trends  for  the  Nation  to  the  movements  of  real  personal  income 


for  particular  areas,  such  as  the  Delaware. 

The  Office  of  Business  Economics  estimates  of  constont- 
^niinr  GUP  and  personal  income  permit  a tracing  of  national 
economic  activity  over  a half-century  span.  These  establish 
»m  average  annual  growth  of  3 percent  — a rate  which  prevailed 
not  only  for  the  half-century  as  a whole,  but  also  for  the  first 
20  years  and  for  the  past  3 decades  as  veil.  The  picture  is  set 
forth  in  Figure  2. 

It  Is  worth  stressing  that  ve  refer  here  to  secular,  or 
long-term,  expansion.  Over  the  short-run,  the  economic  momentum 
has  not  been  even.  This  fact  is  brought  out  in  the  chart  which 

- 23  - 

Miff.  ' A 


portrays  the  fluctuations  of  ccmctcut-dollar  GIIP  In  relation  to  the 
basic  growth  trend. 

Our  analysis  will  focus  nainly  on  developments  c Inca  1929,  the 
period  for  which  statistical  Information  on  total  output  Is  coot 
complete  end  raliablo.  Uo  thereby  have  a time  open  sufficient 
for  lang-tcm  perspective  end  cralysio  of  growth. 

It  may  be  noted  in  passing  that  tho  mere  we  travel  bach  Into 
history,  the  greater  chance  exists  that  comparisons  cay  be  unduly 
affected  by  conditions  not  entirely  relevant  to  the  present  or  to 
projections  into  the  future. 

Take,  for  example,  the  degree  of  industrialisation  as  mirrored 
in  the  shift  from  fare  to  nphfcra  activities.  A century  ago,  urban 
families  made  up  lees  then  one-fifth  of  the  total  population.  By 
the  late  1920* o,  the  ratio  had  risen  to  somewhat  less  than  three- 
fifths.  In  the  succeeding  three  decades,  however,  urbanization 
slowed  considerably  and  today  the  urban  population  Is  slightly 
above  the  60  percent  nark. 

Although  we  may  expect  cone  further  relative  expansion  In 
urban  population,  it  is  very  unlikely  that  the  pace  of  change 
would  be  comparable  to  that  of  the  19th  Century,  it  is  core 
likely  to  resemble  the  changing  environment  as  evolved  In  the 
last  several  decades. 
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UNITED  STATES 

GROSS  NATIONAL  PRODUCT,  PERSONAL  IKCONE,  ENPLOYLE17T, 
AMD  POPULATION  — HISTORICAL  DATA 


Year 

Gross  National 
Product 

Personal 

Income 

Employment 
(Annual  av.) 

population 
(July  1) 

(Billions  of  1957  dollars) 

(Nil liens) 

(Millions) 

1870 

— 

— 

-- 

39.9 

1880 

— 

— 

— 

50.3 

1890 

-- 

— 

— 

63.1 

1900 

— 

76.1 

1910 

113.1 

— 

-- 

92.4 

1920 

133.  S 

-- 

— 

10G.5 

1929 

193.9 

144.4 

47.9 

121.9 

1930 

175.3 

135.7 

45.7 

123.2 

1940 

221.9 

165.3 

43.1 

132.1 

1941 

258.2 

188.9 

52.0 

133.4 

1942 

297.9 

215.9 

57.7 

134.9 

1943 

327.4 

240.1 

63.5 

136.7 

1944 

351.5 

245.1 

65.  4 

133.4 

1945 

345.5 

242.7 

64.2 

159.9 

1946 

305.4 

240.4 

58.7 

141.4 

1947 

305.0 

233.5 

59.6 

144.1 

1948 

316.5 

242.7 

60.8 

145.6 

1949 

316.5 

243.4 

60.3 

149.2 

1950 

343.4 

263.7 

61.6 

151.7 

1951 

370.8 

277.1 

64.1 

154.4 

1952 

384.2 

288.7 

64.9 

157.0 

1953 

401.4 

300.5 

65.8 

159.6 

1954 

393.9 

300.0 

64.6 

162. 1 

1955 

425.5 

321.0 

66.2 

165.3 

1956 

435.3 

340.2 

67.8 

163.2 

1957 

442.5 

347.9 

67.3 

171.2 

1953 

431.3 

349.0 

6G.6 

174.1 
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national  Output  and  Incoma 


Measured  in  1957  prices,  gross  national  product  grew  from 
19U  billion  in  1929  to  $14*3  billion  in  1957,  an  increase  of  $21*9 
billion,  or  128  percent.  As  we  have  stated  earlier,  a similar 
rate  of  growth  was  evident  in  the  1909-1929  period.  This  im- 
pressive expansion  of  output  and  economic  well-being  was  the 
product  of  a growing  population  and  labor  force,  increased 
availability  of  natural  resources  and  capital,  and  improvements 
in  technology,  managerial  efficiency,  and  workers'  skills. 

The  Nation's  population  reached  171  million  in  1957.  This 
is  almost  50  million,  or  1*0  percent,  more  than  at  the  end  of  the 
1920 's,  and  compares  with  a population  of  less  than  90  million 
a half  century  ago.  There  were  corresponding  increases  in  the 
labor  force  and  in  employment,  *lth  the  latter  rising  from  1*8 
million  persons  in  1929  to  almost  68  million  in  1957. 

Per  capita  gross  output  amounted  to  $2,585  in  1957.  Measured 
in  dollars  of  comparable  purchasing  power,  output  per  person  was 
$1,590  in  1929. 

Since  relative  growth  has  been  less  in  population  and  employ- 
ment than  in  total  production,  it  is  clear  that  a major  aspect  of 
our  improved  standard  of  living  has  been  a sliarp  expansion  in  out- 
put for  a given  input  of  effort.  This  increase  in  productivity 
lies  at  the  heart  of  our  economic  progress. 
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Uee  of  Production  Factors 


In  a major  sense  it  is  not.  possible  to  quantify  the  vast 
array  of  underlying  factors  --  many  intangible  --  which  have  con* 
tributed  to  growth  in  the  economy.  Indirect  evidence  clearly 
points  to  the  great  importance  of  some  of  these.  For  example, 
the  proportion  of  our  population  attending  school  has  Increased 
significantly.  In  addition,  specialized  training  in  production 
and  management  problems  has  been  stepped  up  greatly,  and  both 
industry  and  government  have  vastly  expanded  their  programs 
of  research  and  development. 


Without  doubt  a major  influence  in  the  increasing  well-being 
of  the  people  bun  been  emphasis  placed  by  American  business  on 
the  uae  of  capital  equipment.  A special  study  by  the  Office  of 
Business  Economics  of  the  relative  changes  in  inputs  of  labor 
end  capital  in  the  production  of  manufactured  goods  helps  to 
highlight  the  cooperative  nature  of  the  productive  process. 
Manufacturing  output  in  1957  was  two  end  one-half  times  that 
of  1929  — a gain,  it  may  be  noted,  considerably  larger  than  for 
the  economy  as  a whole,  in  the  achievement  of  this  expansion, 
total  hours  worked  in  manufacturing  increased  by  Uo  percent. 

At  the  same  time,  however,  serr'oes  supplied  from  capital  invested 
in  this  industry  were  virtually  doubled. 


This  picture  would  no  doubt  be  similar  for  other  industries 
if  adequate  information  were  available  to  tell  the  story.  There 

would,  of  course,  be  variations  in  the  relative  contribution  of 


M 


labor  and  capital  to  the  eyr>«i)o<on  of  output  but  the  cooperative 
aspect  Involved  In  the  process  of  growth  vrruld  stand  out  In  re- 
lief* This  point  must  be  borne  In  mind  In  considering  future 
growth  of  the  economy.  An  Increase  In  both  manpower  and  capital 
will  be  necessary  to  achieve  in  the  future  a record  of  growth 
comparable  with  that  of  the  past. 

Projection  of  the  National  Economy 


In  the  light  of  this  record  of  growth,  what  is  the  national 
potential  for  the  period  ahead? 

In  maict ng  projections  of  the  size  of  the  American  economy, 

OBE  Is  carrying  on  work  that  has  been  done  in  the  past  for  more 

u 

limited  periods.  In  Markets  After  the  War-  we  established  in 

1914.3  the  size  of  the  market  that  could  be  expected  In  the  postwar 

period.  This  was  generally  recogni sed  as  a helpful  guide  for  both 

business  and  government.  At  the  suggestion  of  the  Coonlttee  for 

Economic  Development  to  the  Department,  e similar  study  looking 

towards  the  end  of  the  Korean  hos+lUti***  v*«  made  in  1952,  and 

2/ 

published  under  the  title,  Markets  After  the  Defense  Expansion. 


1/  U.  8.  Department  of  Commerce,  Markets  After  the  War,  printed 
as  Senate  Document  No.  *40  ( 78th  Congress,  1st  Session),  U.  S.  Govern- 
ment Printing  Office,  Washington,  l°*i3 

2/  U.  S.  Department  of  Commerce,  Markets  After  the  Defense  Ex- 
pansion, U.  S.  Government  Printing  Office,  Washington,  1952. 
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The  present  report  extends  our  projections  over  a much  longer 
period  of  time  since  the  Corps  of  Engineers  established  a require- 


ment for  a broad  approximation  of  development  of  the  economy  looking 
toward  the  turn  of  -she  next  century.  This  was  stated  to  be  needed 
for  certain  programming  aspects  of  river  development.  In  going  this 
far,  all  recognized  cl«  limitations  that  are  Inherent  in  trying  to 
peer  so  far  Into  the  future  But  on  the  basis  of  the  assumptions 
of  growth  established  for  guide  lines  in  the  study,  we  have  de- 
termined broad  magnitudes  to-  the  .longer  period  established  as  one 
of  the  benchmarks  by  the  Corps  of  Engineers.  (Table  1.)  It  was 
generally  agreed  'that  the  estimates  for  the  intermediate  years  would 
serve  a variety  of  purposes,  not  only  lr.  connection  with  the  Delaware 
water  survey,  but,  for  other  economic  purposes  as  well. 

Looking  at  the  projections  for  the  mote  proximate  years,  we 
find  that  — abstracting  from  cyclical  variations  and  changes  In 
prices  — gross  national  product  would  reflect  an  Increase  In  out- 
put of  about  three*  fifrha  by  1$6C  and  a doubling  a quarter  of  a 
century  hence. 

The  potential  advance  In  the  Nation's  standard  of  living  may 
be  seen  in  tne  csJ.ails.ted  rise  In  per  capita  personal  Income  earlier 
set  forth  In  he  ruriivnry  of  this  TT>ort,  and  detailed  In  the  tabular 
presentation  il  .vcrO cored  grov' ' . by  1.q8o.  the  figure  would  represent 
an  Increase  of  more  than  one-half. 
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Employment  would  be  greatly  lucre  need  if  these  potentials  axe 
realized.  We  place  the  number  of  persons  at  work  In  1965  in  excess 
of  75  million  comp  aired  with  68  mil  Hon  in  1957,  and  by  1980  employ- 
ment could  be  some  25  to  3°  million  above  recent  levels.  (Table  6.) 

It  might  be  noted  that  our  projected  employment  represents 
but  one  of  several  patterns  consistent  with  an  overall  growth  rate 
of  3 percent.  For  example,  a rise  in  productivity  greater  than 
that  which  has  occurred  in  the  past  would  permit  achievement  of 
the  projected  grono  national  product  with  a lesser  increase  in 
manpower  requirements  and  a correspondingly  greater  amount  of 
leisure  time  for  the  population.  On  the  other  hand,  should  future 
productivity  not  keep  pace  with  the  measured  trend,  the  output 
projection  nonetheless  could  still  be  achieved  through  a different 
pattern  of  utilization  of  the  labor  potential. 

To  arrive  at  the  employment  projections  actually  used,  reliance 
was  placed  on  peat  relationships  oi.  labor  force  participation  of 
the  population.  Labor  force  and  employment  were  as  mimed  to  rise 
in  line  with  the  larger  population,  with  due  allowance  for  what 
appear  to  b«  long-term  tendencies  at  work  in  the  economy. 

With  respect  to  the  popuiaticr  projections  themselves,  the 
range  of  possible  estimate  is  -.ridened  as  the  period  under  con- 
sideration becomes  more  remote  . For  the  longer-term  view,  past 
history  has  provided  numerous  Instances  vice re  population  projections 
have  been  rendered  invalid  by  shifts  in.  underlying  factors  de- 


terminlnc  growth 
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Table  6 


UNITED  BTATE8 

EMPLOYMENT  PROJECTIONS  BY  INDUSTRIES:  1965,  1900  AND  2010 

(Thousands) 


Actual  Projections 


1950 

1955 

w 

1900 ' 

26io 

AH  Industries,  total 

61,607 

66,242 

76,000 

97,000 

151,000 

All  commodity  producing 
industries,  total . 

28,394 

29,168 

32,300 

39,200 

59,000 

Manufacturing,  total 

15,814 

17,121 

20,100 

26,100 

42,500 

Pood  & kindred  products .... 
Chemicals  & allied  products 
Petroleum  & coal  products.. 
Primary  metal  industries.. 
Paper  & allied  products... 

1,557 

686 

51.0 

1,252 

498 

1,531 

804 

315 

1,329 

554 

1,710 

1,050 

360 

1,560 

710 

2,100 

1,570 

450 

2,020 

i,o4o 

3,200 

3,300 

700 

3,300 

2,100 

AH  noncommodifcy  producing 
Industries , total . . 


35,21?  37,075  43,700  57,000  92,000 


For  the  cost  part,  difficulties  in  the  way  of  population 
projections  for  the  United  States  arise  from  changes  in  fertili- 
ty rates.  Mortality  statistics  have  pointed  to  a fairly  well 
defined  pattern  of  moderate  and  steady  improvement  in  the  life 
span,  and  net  immigration  trends  may  "be  assumed  on  the  basis  of 
vhat  appear  to  be  fairly  predictable  national  policies  in  this 
respect. 

Though  there  is  a wide  range  of  possibilities  in  population 
growth,  it  may  be  noted  that  the  effects  of  variation  on  the 
output  projected  in  this  report  are  not  likely  to  be  nearly  so 
great  as  might  be  implied.  This  consideration  stems  from  the 
fact  that  the  size  and  composition  of  the  labor  force  — and 
hence  the  level  of  projected  employment  — over  the  next  several 
decades  will  be  determined  in  large  part  by  the  number  and  age 
of  persons  now  living.  Changes  in  fertility  rates  might,  there- 
fore, affect  the  total  population  to  a much  greater  extent  than 
they  would  the  labor  force  or  employment. 

A word  might  be  added  concerning  the  longer-term  population 
projection.  The  figure  that  we  have  used  is  roughly  in  line  with 
past  long-term  developments,  and  may  be  thought  of  as  a median 
number.  While  some  may  regard  l.t  as  conservative,  the  estimate 
has  a primary  advantage,  ve  feel,  for  growth  projection  purposes 
in  that  moderate  deviations  can  be  tolerated  within  the  range  of 
possible  variations  in  other  economic  developments.  Thus,  a some- 
what lover  (or  higher)  population  estimate  could  eventuate,  yet 


offset  in  eeooonle  impact  by  a higher  (or  lower)  intensity  of 
operations  not  out  of  line  Tilth  past  experience.  Use  of  nore  ex- 
treme projections  would  involve  acre  tenuous  alterations  in  other 
varls&les  In  the  light  of  the  experiences  of  the  past. 


STRUCTURAL  CHATOES  IN  THE  ECONOMY 

The  foregoing  section  has  pointed  up  the  tremendous  growth 
potential  of  the  United  State b economy,  showing  the  progressively 
expanded  economic  dimensions  of  the  Nation,  given  a state  of  future 
progress  promised  by  past  performance  and  the  technological  horizon* 

At  this  point  it  might  be  helpful  to  refer  once  mors  to  the 
background  of  the  past,  several  features  of  which  have  relevance 
for  expectations  concerning  future  growth* 

Growth  in  the  last  half  century  has  been  accompanied  by  pro* 
nounced  shifts  in  the  disposition  of  output  among  broad  groups  of 
users  eni*  in  the  industrial  con^position  of  production*  The  pro* 
portionate  shares  of  gross  national  product  absorbed  by  today’s 
purchases  of  consumers,  business  and  government  differ  signifi- 
cantly from  those  of  25  years  ago,  as  well  as  from  those  prevailing 
in  the  early  part  of  the  century. 

Government  h*m  greatly  increased  its  relative  share  of  output; 
this  has  been  reflected  in  a reduced  proportion  going  directly  to 
consumers  — a reduction  accomplished  through  increased  payment 
of  taxes.  The  government  outlays,  of  course,  have  in  part  bene- 
fitted  consumers  directly,  as  in  the  case  of  schools*  Farm  output, 
while  up  substantially,  has  not  kept  pace  with  the  overall  trend. 

Other  Industrial  changes  have  likewise  been  far-reaching,  and  of 
varying  intensity  at  different  stages  of  development. 
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Yet  despite  these  underlying  shifting  patterns  of  demand 
and  supply  conditions,  the  economy  maintained  a steady  long-term 
rate  of  growth  not  only'  for  the  earlier  years  of  the  past  half 


century  but  for  more  recent  intervals  as  well.  Short-term 
variations  were  at  times  temporarily  discouraging,  as  in  the 
depression  of  the  1930's,  or  beyond  even  optimistic  expectations 
as  in  periods  of  war  emergencies.  Particular  note  should  be 
directed  to  the  variability  of  these  short-term  developments  in 
order  adequately  to  assess  the  deviations  from  trend  in  the  light 
of  more  permanent  forces  in  operation. 

Expanded  Role  of  Government  in  Economy 

The  principal  shift  in  demand  forces  over  the  past  quarter 
century  has  centered  in  the  greatly  expanded  role  of  government. 

Total  government  outlays  for  goods  and  services  amounted  to  over 
$86  billion  in  1957,  or  20  percent  of  gross  national  product. 

These  expenditures  were  more  than  four  times  those  of  1929  in 
dollars  of  constant  purchasing  power.  The  sharp  increase  in 
government's  share  of  total  output  between  1929  and  1957  was 
far  more  striking  than  that  for  the  two  preceding  decades  when 
government  expenditures  in  real  terms  rose  from  7 percent  of 
GUP  in  1909  to  10  percent  in  1929. 
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Virtually  *11  of  the  increase  in  the  relative  inqportance 
of  government  since  1929  has  stenmed  from  enlarged  nation- 

al security  requirements.  Total  Federal  expenditure  * on  goods 
and  serricee  amounted  to  $50  billion  in  1957 > coeqpared  with  a 
little  sore  than  $1  billion  In  1929*  Of  the  1957  total,  $45  bil- 
lion — or  90  percent  — came  under  the  heading  of  national  se- 
curity, and  these  outlays  were  equivalent  to  10  percent  of  aggre- 
gate national  output. 

Civilian-type  functions  of  government  — at  the  Federal, 
State  local  levels  — claim  at  the  present  time  a share  of 
gross  national  product  not  significantly  different  from  that 
taken  a quarter  of  a century  ago.  By  far  the  major  part  of 
thfts*  functions  is  supplied  by  State  and  local  governments, 
whose  combined  expenditures  on  good a and  services  are  equiva- 
lent to  8 percent  of  the  total. 

Consumer  Market  Dominant  One 

While  by  far  the  most  significant  change  over  time  in  the 
structure  of  demand  has  been  associated  with  the  performance  of 
government,  the  consumer  is  still  the  dominant  force  In  the 
mark*4-  place.  In  1957,  close  to  two-thirds  of  total  output  was 
channeled  through  con sinner  markets  to  satisfy  the  everyday  needs 
of  our  population  and  to  add  to  the  general  well-being. 
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Figure  3 


Expansion  in  Major  Segments  of 
the  Gross  National  Product 


Billions  of  1957  Dollars  (ratio  scale) 


U.  S.  Department  of  Commerce,  Office  of  Business  Economics 


Data:  See  App  Table  2 


The  consumers'  share  was  down  somewhat  from  1929,  as  a 
counterpart  of  the  enhanced  role  of  government.  The  transfer 
of  resources  involved  in  the  relative  shift  from  direct  con- 


sumer purchasing  to  government  services  was  accomplished  through 


a sharp  increase  in  Federal  revenues  — from  a 2-1/2  percent 


equivalent  of  GUP  in  1929  to  13  percent  in  1957* 


Structural  changes  were  also  evident  within  the  broad  range 


of  consumer  demands,  yet  given  the  vast  magnitude  of  long-term 


growth  perhaps  the  outstanding  feature  of  consumption  patterns 


was  the  tendency  toward  stability.  Expenditures  for  consumer 


durable  goods  amounted  to  9-1/2  percent  of  GNP  in  1957  — a slightly 


higher  ratio  in  real  terms  than  in  1929.  In  dollars  of  constant 


purchasing  power,  consumer  spending  on  services  accounted  for 


24-1/2  percent  of  aggregate  output  in  1957;  a moderately  lower 


portion  than  in  1929 . Buying  of  nondurable  goods  fell  from 


about  35  percent  of  GUP  in  1929  to  32  percent  in  1957* 


The  share  of  consumer  demand  was  reduced  to  a somewhat 


greater  extent  in  terms  of  dollars  of  the  current  purchasing 


power  actually  prevailing  in  1929  and  in  1957*  Thus  measured. 


all  major  markets  — for  durable  and  nondurable  goods  and  for 


services  — felt  the  impact  of  the  relative  shift  in  consumer 


spending,  although  durable  goods  demand  expanded  at  a some’, /hat 


faster  pace  than  demand  for  nondurables  and  services. 


It  must,  of  course,  be  re-emphasized  that  over  this  period, 


real  consumption  — both  in  bhe  aggregate  and  on  a per  capita 


basis  --  expanded  shaxply.  Total  real  consumption  gained  at 
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cua  nnnii«ii  rate  of  2-3/4  percent.  It  should,  also  he  noted  that 
while  the  pace  of  consumer  demand  in  total  and  for  major  groups 
was  steadily  upward,  the  more  detailed  types  of  product  and 
service  requirements  varied  substantially  over  the  years.  Thus, 
for  example,  expenditures  associated  with  use  of  the  automobile 
rose  at  a rate  much  above  average,  whereas  consumer  expenditures 
for  clfffcMng  and  related  Items  Increased  at  a less-than-average 
pace. 

High  Investment  Fosters  Progress 

Possibly  the  nest  Important  single  Influence  contributing  to 
the  expansion  of  average  well-being  In  the  Nation  has  been  the 
persistent  long-term  growth  of  the  Nation's  stock  of  capital 
goods.  Ve  have  noted  earlier,  for  example,  that  capital  In  manu- 
facturing doubled  from  1929  to  the  present. 

The  process  by  which  the  Nation  adds  to  its  supply  of  fixed 

a 

equipment  involves,  on  the  one  hand,  heavy  Investment  demand  by 
business  firms  and,  on  the  other,  savers  providing  a flow  of 
purchasing  power  which  Is  channeled  to  the  capital  markets. 

While  in  the  short-run  business  Investment  demands  have  tended 
to  be  rather  'volatile,  over  the  long-run  investment  and  saving 
have  evidenced  a tendency  to  remain  in  a fairly  stable  relation- 
ship to  total  output.  This  Is  a factor  of  special  Import  to 
the  Delaware  region,  which  has  been  and  gives  premise  of  continuing 
to  be  an  Important  supplier  of  the  Nation's  capital  requirements. 
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Demand,  for  new  plant  and  equipment  by  business  was  £47-1/2 
billion  in  1957  — a record  both  in  terms  of  current  dollars  and 


in  dollars  of  constant  purchasing  power.  These  outlays  repre- 
sented nearly  11  percent  of  gross  national  product,  a proportion 
of  roughly  the  same  order  of  magnitude  as  in  1929  and  1909* 

Aggregate  fixed  investment  demand  has  changed  little  rela- 
tive to  the  total  over  the  long-term.  Substantial  differences 
have  occurred  in  the  composition  of  this  demand.  Most  striking 
has  been  the  tendency  for  business  firms  to  increase  emphasis 
on  new  equipment;  expenditures  for  plant  facilities  have  risen 
at  a slower  rate,  a feature  of  the  intensified  use  of  machinery 
and  equipment  in  our  recent  economic  development. 

Patterns  of  Industrial  Activity 

Changes  in  market  demand  just  reviewed  have  their  counter- 
parts in  the  industrial  composition  of  output.  This  is  convenient- 
ly summarized  in  the  pattern  of  income  as  it  originated  in  the 
various  industries. 

Reflecting  the  already  described  expansion,  income  derived 
from  government  — consisting  of  the  earnings  of  employees  — 
rose  from  about  6 percent  of  national  income  in  1929  to  10-1/2 
percent  in  1957*  There  was  an  offsetting  reduction  in  the  rela- 
tive share  of  income  earned  in  farming  over  this  period  as  farm 
activity  rose  at  a less  than  average  pace.  Income  generated 
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on  the  farm  contributed  roughly  9-1/2  percent  to  total  national 
Income  In  1929;  compared  with  about  4-1/2  percent  in  1957* 

This  relative  shift  from  farming  activity;  as  alluded  to 
previously,  has  been  proceeding  steadily  for  many  generations* 
The  decline  actually  Involved  a movement  to  urban  areas  In- 
dustrial occupations  resulting  in  a reduction  in  the  number  of 
farm  families.  After  allowance  for  this  trend,  the  average 
well-being  of  the  farm  population  has  been  relatively  well- 
maintained. 

The  varying  pace  of  government,  farm,  nonfarm  activity 
is  depicted  In  gross  national  product  terms  In  Figure  3*  It 
may  be  noted  that  the  trend  In  activity  for  the  private  nonfarm 
sector  of  the  economy  broadly  traces  the  same  pattern  as  that 
for  the  economy  as  a whole. 

As  measured  by  the  Industrial  breakdown  of  national  Income, 
basic  changes  have  occurred  within  the  private  nonfarm  economy. 
In  eunmary  fashion,  hare  are  the  more  significant: 

(l)  Income  originating  in  manufacturing  has  risen 
relative  to  the  total,  from  about  30  percent  in  1929 
to  37  percent  in  1937*  This  Is  a continuation  of  the 
trend  under  way  slnoe  the  start  of  tha  pxoosss  of 
Industrialisation  of  ths  economy. 

Broadly  speaking,  the  gain  in  manufacturing  reflected 
the  increased  Importance  of  durable  goods  production  — 
basic  metal,  machinery,  automobiles,  and  aircraft  — 
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although  auch  rapidly  growing  industrial  as  chant  cals 
and  paper  product  a also  contributed  to  the  higher 
than  arerage  growth  of  Manufacturing  activity. 

(2)  In  contrast  to  the  relative  gain  in  Manu- 
facturing, the  share  of  lnecms  earned  in  finance  end 
in  treneportatlon  fell  substantially,  from  17  percant 
and  9 percent,  respectively,  of  total  prlvato  nonfani 
income  earned  in  1929  to  11  percent  and  6 percant  in 
1957*  The  decline  in  finance  reflects  in  Major  part 
the  ~l*gs^ng  tendency  in  rental  and  interest  incomes. 

The  reduced  share  of  income  associated  with  transpor- 
tation activity  reflects  for  the  most  part  the  loss  in 
relative  position  of  the  railroads,  which  have  seen 
traffic  diverted  not  only  to  other  business  types  la  the 
field  but  also  to  the  passenger  car  owner  who  has  in- 
creasingly tended  to  use  his  own  rather  than  the  rn—wi 
carrier  node  of  travel. 

(3)  Among  other  groups,  the  shifts  in  relative 
shares  of  incceM  were  not  eo  striking.  The  distributive 
industries  — retail  and  wholesale  trade  — show  a Moderate 
pin  fron  1929  to  1997.  Combined  this  group  provides  one 
of  the  largest  flows  of  income  in  the  eeouoay,  accounting 
for  one-fifth  of  the  total  originating  in  the  private 
nonfani  sector. 


Figure  4 

Growth  of  National  Income 
By  Industry 


Percent  Increase,  1929  to  1957 


U.  S.  Department  of  Commerce,  Office  of  Business  Economics 


The  service  industries  — exceeded  In  else  only 
by  manufacturing  and  trade  — accounted  for  one-eighth 
of  the  private  nonfarm  total  In  1957*  This  eoopared 
vlth  a fraction  of  one-seventh  In  1929. 

The  conrumi  cations  and  other  public  utility  group- 
ings moderately  expanded  their  activity  over  this  same 
period,  from  about  4 percent  to  4-1/2  percent. 

80  much  for  the  broad  structural  changes  In  the  economy,  and 
their  relation  to  the  problems  associated  vlth  considering  prospects 
for  growth.  Ve  turn  nov  to  short-run  fluctuations,  discussion  of 
vhlch  Is  necessary  for  a rounded  picture. 
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SHORT-RUN  VARIABILITY  IN  OUTPUT  — A CAUTION 


Having  stressed  the  even  pace  of  long-term  growth  In  the 
economy  despite  major  structural  changes  In  activity  and  demand, 
ve  feel  that  some  caution  Is  necessary  with  respect  to  the  swings 
In  activity  which  may  occur  over  the  short-run.  Of  prime  importance 
in  assessing  future  trends  Is  the  recognition  of  the  variability 
of  these  short-term  changes,  and  hence  of  the  Inadvisability  of 
placing  special  emphasis  on  such  changes  for  the  long-term  sweep 
of  events. 

This  caution  does  not  have  direct  relevance  to  programming 
of  resource  development  requiring  a long  period  for  fruition, 
but  it  is  significant  in  relation  to  other  uses  to  which  this 
base  survey  Information  may  be  put. 

Wide  variations  In  short-term  activity  were  most  notably 
associated  with  wars,  severe  depressions,  and  the  subsequent 
recoveries.  By  way  of  example,  during  the  1930's  there  was 
virtually  no  net  increase  In  real  GUP.  On  the  other  hand,  pro- 
duction expanded  at  exceptional  rates  during  World  Wars  I and  II. 

The  impact  of  the  earlier  of  these  conflicts  on  the  economy 
vas  comparatively  short-lived  and  not  so  striking  as  la  the  case 
of  the  second  World  War.  When  ve  entered  World  War  I the  economy 
vas  operating  at  a high  rate  with  little  slack  in  available  utili- 
zation of  resources,  and  the  growth  in  total  output  was  far  less 
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Prior  to  December  1941,  substantial  excess  capacity  existed, 
and  as  the  var  continued  pressures  mounted  to  expand  output 
veil  beyond  normal  limits . These  facts  explain  the  virtually 
unprecedented  effort  vhlch  vas  called  forth.  During  this  period, 
extending  from  1939  to  the  peak  of  the  war  effort  In  1944,  total 
output  of  goods  and  services  rose  at  an  exceptionally  rapid  rate. 

Other  fluctuations  may  be  noted  la  Figure  2.  Production 
expanded  at  a moderate  pace  from  1909  to  1913*  receded  tempo- 
rarily In  1914-15,  and  again  moved  forward  up  to  the  entry  of 
the  United  States  In  World  War  I.  Following  this  conflict 
there  was  a sharp  contraction  in  1920-21  far  greater  than  any 
In  the  poat-World  War  H period.  But  recovery  from  this  re- 
cession was  rapid  and  production  moved  higher  with  but  minor 
Interruptions  from  1922  to  1929  • 

Developments  of  Past  Decade 

The  period  subsequent  to  1945  may  be  thought  to  provide  ua 
with  a fairly  up-to-date  picture  of  expansion  vhloh  could  help 
in  assessing  the  long-run  prospect.  However,  a brief  review 
of  postwar  developments  will  highlight  the  fact  that  this  period 
la  probably  not  only  too  short  an  interval  for  the  study  of 
growth,  but  It  vas  affected  by  exceptional  olroumstanoes  which 
are  not  especially  relevant  in  analysis  of  tha  more  paraanaxxt 
forces  at  woxfc. 

- 46  - 


One  of  tlie  outstanding  features  of  the  last  decade  vas  the 
almost  continuous  pressure  toward  expansion.  Except  for  brief 
intervals  — shortly  after  the  end  of  World  War  II,  during  194-9, 

1954,  and  1953  — the  labor  force  was  employed  as  fully  as  feasible 
for  a highly  dynamic  economy.  Over  most  of  this  period  inflationary 
forces  stemming  in  part  from  the  war  and  in  part  from  subsequent 
developments  engaged  attention.  Rising  prices  and  incomes,  buttress- 
ed by  exceptional  liquidity  conditions  which  followed  from  wartime 
restrictions  on  normal  spending  habits,  provided  a general  setting 
of  prosperity  which  was  conducive  to  forging  ahead  to  new  highs. 

But  note  that  even  in  such  conditions  expansion  was  far  from 
uniform  in  the  various  segments  of  the  economy. 

After  a temporary  let-up  as  the  war  ended  and  reconversion 
got  under  way,  output  expanded  sharply  in  1947  and  1948.  Growth 
Wi.s  interrupted  in  1949  but  again  resumed  in  1950  and  accelerated 
in  the  period  of  Korean  hostilities. 

With  almost  no  interruption  the  economy  shifted  from  the 
pressures  of  this  conflict  to  more  normal  demands,  and  output 
reached  new  peaks  in  1953.  Following  the  short-lived  recession 
of  1954,  expansion  vas  resumed  and  maintained  up  to  the  cyclical 
peal:  of  the  summer  of  1957*  The  subsequent  downturn  was  again 
brief  and  by  early  1959>  the  economy  had  moved  on  to  new  high 
ground. 
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Throughout  this  period  the  pace  of  activity  varied  from 
small  year-to-year  declines  in  1949,  1954,  and  1958,  to  expansion 


exceeding  for  particular  years  the  "normal"  long-term  growth. 

This  performance  vas  not  unique,  nor  is  it  inconsistent  with 
the  steady  growth  pattern  over  time. 

For  the  postwar  period  as  a whole,  the  expansion  of  output 
vas  well  above  the  long-term  "normal,"  but  is  figured  from  a 
relatively  low  base.  Most  of  this  better-than-average  rate  of 
gain  occurred  in  the  highly  special  circumstances  of  the  first 
part  of  the  period,  when  reconversion  was  accomplished  and  back- 
logs of  business  and  consumer  demands  were  worked  off. 

It  was  only  during  the  second  half  of  the  period,  when  the 
demands  were  filled  and  other  special  influences  inherited  from 
the  great  depression  and  the  war  years  had  largely  spent  their 
force,  that  the  economy  moved  on  a path  more  consistent  with 
long-term  trends. 

From  national  to  Regional 

It  is  from  this  general  review  of  the  national  economy  that 
we  proceed  to  an  analysis  of  the  Delaware  Area  and  its  sub-regions. 
How  has  this  Area  fared  over  time,  and  to  what  degree  are  vari- 
ations from  the  national  pattern  evident?  What  is  the  potential 
of  this  large  region,  constituting  one-sixth  of  the  entire  nation- 
al economy'?  The  answers  have  been  set  forth  in  Chapter  II,  the 
underlying  material  for  which  has  been  developed  especially  for 
the  purposes  of  this  report. 
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Chapter  II 


PAST  AND  RJTURE  ECONOMIC  GROWTH 

of  the 

DELAWARE  RIVER  SERVICE  AREA 

The  economic  potential  of  the  Delaware  River  Service  Area 
as  depicted  in  this  chapter  is  the  product  of  the  interaction  of 
regional  trends  and  national  developnents . It  was  arrived  at 
through  a two-stage  procedure. 

The  first  stage  required  a projection  of  the  volume  and 
composition  of  economic  activity  that  would  be  expected  to  pre- 
vail nationally  under  given  assumptions.  This  national  pattern 
exerts  a major  influence  on  the  level  of  regional  economic  acti- 
vity. Developments  in  the  United  States  economy  over  the  past 
half  century  were  discussed  in  the  preceding  chapter  in  order 
to  establish  the  basis  of  the  national  projections. 

The  second  part  of  the  projection  technique  adopted  re- 
quired an  estimate  of  the  share  of  the  national  econony  repre- 
sented by  the  Delaware  River  Service  Area  at  specified  future 
times.  We  felt  that  such  an  estimate  for  the  future  could  best 
be  derived  through  careful  study  of  past  changes  in  the  Area's 
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economy,  including  detailed  analysis  of  shifts  in  the  sources  of 
income  both  by  industry  and  by  type. 

Analysis  of  historical  shifts  in  the  proportion  of  gross 

I 

national  product  received  in  the  Delaware  Area  since  1929,  or 
even  earlier,  would  have  afforded  treatment  of  the  Area  parallel 

to  that  given  the  Nation.  But.,  as  we  have  already  noted,  a ! 

measure  of  gross  national  product  is  not  available  on  a geo- 
graphic basis j nor  is  it  feasible  to  construct  such  an  aggregate 
for  local  areas. 

Personal  income,  however,  can  be  measured  geographically, 
and  a close  and  generally  constant  relationship  between  that 
series  and  gross  national  product  has  prevailed  over  the  long 
run.  In  particular,  it  has  been  found  that  personal  income 
nationally  exhibits  the  same  j -percent  average  annual  growth  rate 
that  characterizes  the  secular  trend  of  gross  national  product. 

It  is  on  the  basis  of  this  relationship  that  the  income  received 
by  persons  offers  a link  whereby  the  rate  of  economic  growth  in 
the  Nation  can  be  tied  to  that,  of  an  area,  both  historically  and 
for  the  future. 

The  Personal  Income  Measure 

Personal  income  is  thus  the  major  tool  used  in  describing 
the  econony  of  the  Delaware  River  Servioe  Area.  It  is  the  most 
comprehensive  measure  of  economic  activity  which  can  be  prepared 
on  a geographic  basis,  and  provides  an  excellent  yardstick  for 
charting  an  area 1 s growth . 
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Personal  income  is  the  current  income  received  by  residents 
of  an  area  from  all  sources.  It  is  measured  before  deduction  of 


income  and  other  direct  personal  taxes,  but  after  deduction  of 
individuals'  contributions  to  social  security,  government  retire- 
ment, and  other  social  insurance  programs.  It  covers  the  income 
received  by  residents  of  an  area  from  business  establishments. 
Federal  and  State  and  local  governments,  and  other  sources. 

All  forms  of  income  flowing  to  persons  are  included  — wages 
and  salaries,  various  types  of  supplementary  earnings  termed 
"other  labor  income",  the  net  incomes  of  owners  of  unincorporated 
businesses  (including  farms),  net  rental  income,  dividends, 
interest,  and  government  and  business  "transfer  payments"  (con- 
sisting in  general  of  disbursements  to  individuals  for  which  no 
services  are  rendered  currently,  such  as  unemployment  benefits, 
relief,  and  veterans'  pensions). 

The  comprehensiveness  of  the  personal  income  measure  is 
evident  also  through  comparison  with  population  and  employment . 
Unlike  these  latter  measures,  it  reflects  the  average  earnings 
(including  productivity)  of  the  labor  force,  returns  on  invest- 
ment, and  transfer  payments.  Personal  income,  it  is  clear, 
qualifies  as  a broad  gauge  both  of  economic  activity  and  consumer 
purchasing  power. 

Official  estimates  of  personal  income  by  States  are  pre- 
pared annually  by  the  Office  of  Business  Economics,  in  a record 
now  extending  back  to  1929.  These  are  set  forth  in  a major 
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report  published  as  a special  supplement  to  the  Survey  of  Current 

2/ 

Business.  This  volume  contains  a conplete  and  detailed  des- 
cription of  the  State  series,  covering  concepts,  definitions, 
and  methods  of  estimation,  as  well  as  a large  amount  of  statis- 
tical information  on  sources  of  income  in  each  State.  However, 
this  official  series  does  not  encompass  estimates  for  local  areas 
or  geographic  segments  smaller  than  the  State. 

Accordingly,  in  order  to  obtain  a personal  income  series  for 
use  in  the  economic  survey  of  the  Delaware  River  Service  Area,  we 
constricted  a set  of  special  estimates.  Their  preparation  was  a 
complex  and  technical  job  requiring  considerable  time  and  per- 
sonnel, with  much  effort  expended  in  assembling  the  maximum 
amount  of  reliable  statistical  information  feasible.  In  this 
t^sk,  we  were  aided  materially  by  the  generous  cooperation  of 
numerous  State  agencies,  ftieir  assistance  permitted  the  ex- 
ploitation of  many  local  sources  of  information  which,  because 
of  their  number  and  distance  from  Washington,  otherwise  could  not 
have  been  utilized. 

The  personal  income  figures  used  in  this  survey,  then,  are 
special  estimates  designed  to  serve  as  an  analytical  tool  in  pro- 
jecting the  Area's  economy  into  the  future.  Because  they  are 
being  made  available  for  the  first  time  as  part  of  this  economic 
study,  the  following  principal  facts  concerning  them  are  set  forth. 


2/  Charles  F.  Schwartz  and  Robert  E.  Graham,  Jr.,  Personal 
Income  by  States  Since  1929.  U.  S.  Government  Printing  Office, 
Washington,  1956. 
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(1)  The  primary  aim  in  preparing  the  personal  income 


estimates  was  to  obtain  information  on  the  Service  Area. 
However,  within  States,  the  county  is  the  primary  unit  for 
which  local -area  statistical  data  are  generally  collected. 

In  view  of  this,  we  made  estimates  of  personal  income  on  a 
county  basis  and  then  grouped  them  according  to  the  8 sub- 
areas  of  the  Delaware  delineated  in  the  map  on  page  3. 

Although  the  county  is  the  basic  unit  used,  estimates 
of  personal  income  are  not  presented  here  in  that  detail 
for  two  reasons.  First,  for  a number  of  components  the 
most  satisfactory  data  on  which  to  base  an  estimate  were 
available  for  metropolitan  areas  or  for  groups  of  counties. 
Secondly,  income  estimates  for  individual  counties  are  not 
shown  because  of  the  lack  of  requisite  data  for  making  ad- 
justments to  take  account  of  commuting  of  workers.  Some 
income  components  (wages  and  salaries,  in  particular)  are 
measured  at  the  point  of  disbursement  (place  of  work), 
while  others  (property  income,  for  example)  are  estimated 
on  a residence  basis.  Where  workers  reside  in  one  county 
and  work  in  another,  personal  income  is  estimated  partly 
on  a "where -received"  basis  and  partly  on  a "where  earned" 
concept.  Data  suitable  to  convert  personal  income  wholly 
to  either  of  the  two  definitions  are  lacking.  Ms  problem  is 
"solved"  try  reason  of  the  fact  that  commuting  across  area  lines 
is  at  a minimum  in  the  geographic  subareas  delineated.  Hie 


Figure  6 


Economic  Trends  in  United  States  and 
Delaware  River  Service  Area 

Growth  of  Personal  Income  and  Its  Components 


Percent  Increase,  1929  to  1955 
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U.  S.  Department  of  Commerce,  Office  of  Business  Economics  Data  See  Table  15 
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publishing  of  meaningful  estimates  by  counties  is  pre- 
cluded, however,  by  this  procedure. 

(2)  Tho  incoms  estimates  for  the  sub-regions  of  the 
Delaware  Area  cover  tho  years  1929,  19h0,  1950,  1955,  and 
1957.  A longor  period  eve r which  to  observe  relationships 
between  the  subareas  and  tho  Nation  was  desired,  but  the  quality 
of  basic  data  falls  off  so  sharply  back  of  1929  that  we  did 

not  consider  it  feasible  to  extend  the  estimates  to  earlier 
years.  A similar  situation  characterizes  the  official  State  in- 
come series,  even  though  data  for  estimating  purposes  are  generally 
more  reliable  and  plentiful  on  a Stato  than  local-area  basis. 

Nevertheless,  the  years  1929  and  1957  enccmpas3  a span 
long  enough  to  permit  the  identification  and  measurement  of 
secular  trend.  Moreover,  tho  three  intervening  years  provide 
valuablo  reference  points  for  verifying  the  economic  growth  of 
the  Delaware  Rivor  Service  Area  within  the  period. 

It  is  to  be  noted  that  the  years  for  which  we  constructed 
personal  income  estimates  are  peacetime  years  of  high  level 
activity,  although  19U0  must  be  qualified  in  this  regard.  Thus, 
in  these  years  wo  have  an  optimum  selection  of  observations. 

Most  other  years  within  the  overall  period  would  not  have  been 
suitable  for  trend  measurement  because  of  cyclical  factors, 
war,  or  other  special  considerations. 

(3)  In  addition  to  the  basic  figures  on  total  and  per 
capita  income,  the  estimates  are  prepared  in  sufficient  dotail 
to  3hosv  income  by  type  and  by  major  industrial  courco. 
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This  detail  is  shown  in  Tables  23  through  32  for  the  Nation, 
the  Delaware  River  Service  Area,  and  each  of  its  8 sub-regions. 


There  are  two  parts  to  each  table.  The  upper  seotion  con- 
tains a breakdown  of  personal  income  by  type  of  income  — 
wages  and  salaries,  proprietors*  income,  property  income,  etc. 
The  lower  portion  presents  an  industrial  distribution  of  a 
large  segment  of  total  income  — approximately  80  percent. 

This  segment  — termed  civilian  earnings  — includes  the  com- 
bined total  of  wages  and  salaries,  other  labor  income,  and  net 
income  of  proprietors  in  each  industry.  Civilian  earnings  ex- 
clude property  income,  transfer  payments,  personal  contribu- 
tions for  social  insurance  (a  deduction),  and  military  payrolls. 
The  first  three  items  are  excluded  because  no  industrial  break- 
down of  them  is  available.  Military  pay  is  excluded  on  techni- 
cal grounds.  Despite  the  "partial"  nature  of  the  civilian  earn- 
ings measure,  it  qualifies  as  an  excellent  indicator  of  the  in- 
dustrial composition  of  an  area's  economy. 

These  industrial  and  type -of -income  data  constitute  funda- 
mental information  on  the  structure  of  the  economy  of  each  sub- 
region,  both  currently  and  historically.  They  provide  a basis 
for  understanding  past  trends  in  income  and  for  projecting  them 
into  the  future. 

(U)  The  special,  local-area  income  estimates  prepared  for 
this  economic  survey  conform  directly  to  State  personal  income, 
a major  aggregate  in  OBE* s national  income  and  product  accounts. 
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Both  statistically  and  conceptually,  the  State  series  and 
Delaware  Area  estimates  are  in  complete  agreement.  In  fact, 
the  State  totals  of  the  various  income  components  provided 
the  statistical  framework  used  in  preparing  detailed  break- 
downs of  personal  income  by  subareas. 

In  essence,  our  procedure  was  to  subdivide  the  State 
total  of  each  of  about  100  components  of  personal  income  In 
Connecticut,  Delaware,  New  Jersey,  New  York,  and  Pennsylvania 
into  estimates  of  the  amount  received  by  residents  of  local 
areas  (counties) . The  component  estimates  were  summed  for 
each  area.  These  totals  were  recombined  into  the  eight 
economically  meaningful  sub-regions,  of  the  Delaware  River 
Service  Area. 

The  income  estimates  were  constructed  in  the  careful  detailed 
procedure  outlined  in  Chapter  V.  The  description  of  methods  given 
there  serves  not  only  to  furnish  a record  of  procedure  but  to  pro- 
vide information  useful  to  research  workers,  administrator  and 


others  who  use  our  personal  income  figures. 


ESTIMATES  AND  PROJECTIONS  — A SUMMARY 


Based  largely  on  the  personal  income  figures  described  above, 
supplemented  by  related  estimates  of  population  and  employment, 
the  economy  of  the  Delaware  River  Service  Area  as  a whole  and  of 
its  8 sub-regions  was  projected  to  1965,  1980,  and  2010.  These 
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Figure  7 

Sources  of  Personal  Income 

Comparative  Distribution  for  United  States 
and  Delaware  River  Service  Area 


Percent 
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U.  S.  Deportment  of  Commerce,  Office  of  Business  Economics 


Data  See  Tables  17  & 18 


projections  are  expressed  in  terms  of  4 key  measures  --  total  personal 
incoma,  per  capita  personal  income,  employment,  and  population. 


Tables  7 through  14  constitute  the  statistical  heart  of  this 
economy  survey.  They  show  our  full  set  of  summary  measures  --  histor- 
ically and  projected  — for  the  United  States,  the  Delaware  River  Ser- 
vice Area,  and  each  sub-region.  The  tables  are  arranged  in  pairs, 
with  each  pair  relating  to  one  of  the  4 basic  measures  listed  below. 

In  every  case,  the  first  of  the  two  tables  presents  back-year  data 
and  the  second  sets  forth  the  projections.  The  historical  tables  re- 
lating to  income  cover  the  5 specified  years  from  1929  to  1957.  For 
employment  and  population,  the  historical  series  extends  through  1955. 

Following  are  the  summary  highlights  of  the  economy  of  the  Dela- 
ware River  Service  Area  --  present  and  future. 

In  1955,  the  last  year  for  which  employment  and  population 
figures  are  available  on  an  area  basis,  the  21-1/2  million  residents 
of  the  Delaware  River  Service  area  provided  a labor  force  of  9 
million  people  and  received  $51  billion  of  personal  income.  By 
1957,  aggregate  income  had  increased  to  nearly  $58  billion  --  an 
advance  of  almost  $7  billion  in  two  years.  On  a per  capita  basis 
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TABLE  7 


DELAWARE  RIVER  SERVICE  AREA 
PERSONAL  INCOME  ESTIMATES  BY  SUB-REGIONS,  1929-57 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

UNITED  STATES  

85,661 

78,522 

225,473 

306,598 

347,911 

Delaware  River  Service  Area.. 

18,620 

15,762 

38,373 

51,107 

57,632 

New  York  City  Metropolitan. . 

13,324 

11,130 

26,465 

34,915 

39,280 

New  York  City  Supplement.,.. 

742 

695 

1,769 

2,549 

2,902 

Bethlehem- Allentown- Reading . 

494 

467 

1,215 

1,542 

1,764 

Trenton  Metropolitan, 

143 

145 

436 

577 

657 

Philadelphia  Metropolitan... 

3,161 

2,580 

6,612 

8,995 

10,095 

Wilmington  Metropolitan, ... 

228 

258 

633 

960 

1,114 

Upper  Basin, 

314 

282 

662 

111 

902 

Southern  Basin  and  Coastal.. 

213 

205 

582 

192 

918 

DELAWARE  RIVER  SERVICE  AREA 
PERSONAL  INCOME  PROJECTIONS  BY  SUB  REGIONS  IN  CONSTANT 

(Billions  of  1957  dollars) 

TABLE  8 

DOLLARS,  1965-2010 

1965 

1980 

2010 

UNITED  STATES 

450-0 

725.0 

1 ,800.0 

Delaware  River  Service  Area.. 

70.0 

100.0 

224,0 

New  York  City  Metropolitan,. 

46.7 

64 .4 

139.0 

New  York  City  Supplement.... 

3.8 

6.2 

17.0 

Bet hi ehem-Allentown- Reading 

2.2 

3.3 

7 8 

Trenton  Metropolitan 

.9 

1.4 

4.0 

Philadelphia  Metropolitan... 

12.1 

17.8 

39.5 

Wilmington  Metropolitan..,. 

1.6 

2.6 

7.0 

Upper  Basin 

1.2 

1 .8 

4.0 

Southern  Basin  and  Coastal.. 

1.3 

2.3 

6.1 
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DELAWARE  RIVER  SERVICE  AREA 

PER  CAPITA  PERSONAL  INCOME  ESTIMATES  BY  SUB-REGIONS , 1929-57 


(Dollars') 


1929 

1940 

1950 

1955 

1957 

UNITED  STATES, ......... 

703 

595 

1 ,491 

1,866 

2,043 

Delaware  River  Service  Area... 

1,138 

890 

1,929 

2,367 

2,600 

New  York  City  Metropolitan.. 

1,262 

955 

2,041 

2,521 

2,800 

New  York  City  Supplement.... 

963 

811 

1,693 

2,088 

2,350 

Bethlehem-Allentown-Reading 

79b 

69  2 

1 ,646 

1 ,932 

2,150 

Trenton  Metropolitan, ....... 

776 

730 

1,890 

2,308 

2,575 

Philadelphia  Metropolitan  . . 

1 , 001 

806 

1 ,796 

2,183 

2,400 

Wilmington  Metropolitan  .... 

1,165 

1,156 

2,340 

2,917 

3,200 

Upper  Basin. 

576 

511 

1,221 

1,410 

1,575 

Southern  Basin  and  Coastal , , 

643 

581 

1,399 

1,690 

1,875 

DELAWARE  RIVER  SERVICE  AREA 

PER  CAPITA  PERSONAL  INCOME  PROJECTIONS  BY  SUB  REGIONS  IN 

1965-2010 

(In  1957  dollars) 

TABLE  10 

CONSTANT  DOLLARS, 

1965 

1980 

2010 

UNITED  STATES 

2,300 

2,900 

4,900 

Delaware  River  Service  Area... 

2,800 

3,300 

5,300 

New  York  City  Metropolitan. . 

2,900 

3,500 

5,500 

New  York  Ci.ty  Supplement.... 

2,500 

3,100 

5,000 

Bethlehem-Allentown-Reading . 

2,400 

3,000 

5,000 

Trenton  Metropolitan. ...... 

2,800 

3,600 

6,100 

Philadelphia  Metropolitan... 

2,500 

3,100 

5,000 

Wilmington  Metropolitan 

3,500 

4,300 

7,000 

Upper  Basin 

1,800 

2,300 

4,200 

Southern  Basin  and  Coastal 

2,100 

2,700 

4,700 
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Table  11 


DELAWARE  HIVER  SERVICE  AREA 
POPULATION  BY  SUB-REGIONS,  1930-1955 
(Thousands) 


1930 

1940 

1950 

. 1955. 

CONTINENTAL  UNITED  STATES... 

122,775 

131,669 

150,697 

164,303 

Delaware  River  Service  Area 

16,705 

17,715 

19,811 

21,589 

New  York  City  Metropolitan 

New  York  City  Supplement 

10,859 

783 

11,661 

857 

12,912 

1,039 

13,851 

1,221 

Bethlehem-Allentown -Reading. . . 

Trenton  Metropolitan 

Philadelphia  Metropolitan 

658 

187 

3,137 

675 

197 

3,200 

736 

230 

3,671 

798 

250 

4,121 

Wilmington  Metropolitan 

Upper  Basin 

Southern  Basin  and  Coastal 

198 

547 

335 

222 

553 

351 

268 

541 

414 

329 

551 

469 

DELAWARE  RIVER  SERVICE  AREA 
POPULATION  PROJECTIONS  BY  SUB-REGIONS,  1965-2010 
(Thousands) 

Table  12 

1965 

198-0 

2010 

UNITED  STATES 

195,000 

248,00-. 

370,000 

Delatrare  River  Service  Area 

25,000 

30,000 

42,000 

New  York  City  Metropolitan 

16,000 

18,500 

25,000 

New  York  City  Supplement 

1,500 

2,000 

3,400 

Bethlehem-Allentown -Reading .... 

900 

1,100 

1,550 

Trenton  Metropolitan 

300 

4oo 

650 

Philadelphia  Metropolitan 

4,800 

5,800 

7,900 

Wilmington  metropolitan 

450 

600 

1,000 

Upper  Basin 

650 

750 

950 

Southern  Basin  and  Coastal 

600 

850 

1,300 

Table  13 


UNAWARE  RIVER  SERVICE  AREA 
EMPLOYMENT  BY  SUB-REGIONS,  1930-1955 


1930 

19  Uo 

1950 

1?55 

CONTINENTAL  UNITED  STATES 

..  148,833 

1*5,166 

57,222 

65,250 

Delaware  River  Service  Area 

7,309 

6,613 

8,102 

9,073 

New  York  City  Metropolitan 

New  York  City  Supplement 

U,859 

318 

14,1*21 

322 

5,338 

1*18 

5,897 

1*95 

Bethlehem-Allentown-Reading 

Trenton  Metropolitan 

Philadelphia  Metropolitan 

26U 

77 

1,365 

251* 

76 

1,165 

312 

98 

1,1*67 

357 

110 

1,671 

Wilmington  Metropolitan 

Upper  Basin 

Southern  Basin  and  Coastal 

8L 

202 

1U0 

86 

165 

123 

106 

201 

161 

136 

211* 

193 

Table  ll* 


DELAWARE  RIVER  SERVICE  AREA 
EMPLOYMENT  PROJECTIONS  BY  SUB-REGIONS,  1965-2010 


1965 

1980 

2010 

UNITED  STATES 

76,000 

97,000 

151,000 

Delaware  River  Service  Area 

10,300 

12,1*00 

18,000 

New  York  City  Metropolitan 

6,600 

7,800 

11,000 

New  York  City  Supplement 

600 

800 

1,1*00 

Bethlehem-All entuwn-Reading 

1*00 

1*70 

700 

Trenton  Metropolitan 

130 

170 

280 

Philadelphia  Metropolitan 

1,910 

2,300 

3,300 

Wilmington  Metrooolitan 

180 

21*0 

1*20 

Upper  Basin 

21*0 

280 

380 

Southern  Basin  and  Coastal 

2l*0 

3U0 

51*o 

L.  * 64 " 


this  amounted  to  $2,600  — a figure  one- fourth  higher  than 
that  for  the  Nation  as  a whole. 

By  2010,  it  is  anticipated  that  the  population  and  labor 
force  of  the  Area  will  have  nearly  doubled)  the  flow  of  personal 
income  will  have  quadrupled)  and  average  incomes  in  real  terms 
will  be  twice  their  present  level.  These  expanded  economic 
dimensions  are  portrayed  graphically  in  Figure  5. 

Expansion  in  income,  population,  and  employment  is  envisa- 
ged throughout  the  Delaware  Area.  In  general,  the  sub-regions 
for  which  the  biggest  gains  in  total  income  are  projected  are 
also  those  in  which  the  greatest  population  growth  is  antici- 
pated. Accordingly,  relative  increases  in  real  per  capita  in- 
comes show  considerable  uniformity. 

Basis  of  Projections 

Two  aspects  of  the  expansion  set  forth  in  the  projections 
merit  special  attention.  Both  are  important  in  their  own  right, 
in  that  they  provide  analytically  useful  information  regarding 
the  economic  future  of  the  Area)  and,  in  addition,  study  of  them 
is  essential  in  order  to  assess  the  validity  of  our  approach. 

The  first  of  these  is  that  tho  projected  large  growth  of 
the  Delaware  Area  is  percentage-wise  somewhat  less  than  that 
assumed  for  the  country  as  a idiole. 
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This  relationship  between  Area  and  national  gro-.rth  is 
derived  from  study  of  the  past  economic  record  as  measured  in 
the  statistics  presented  in  this  report,  particularly  those 
in  Tables  15-16  (See  Figures  9 and  10,  also).  From  1929  to  1957 
total  personal  income  in  the  Delaware  Fiver  Service  Area 
(measured  in  current  dollars)  increased  two -fold;  nationally, 
it  expanded  three-fold.  The  growth  of  the  Area  in  some  aspects 
was  higher  in  the  initial  quarter  of  the  20th  century  than  in 
the  1929-57  period.  This  is  discussed  in  a later  chapter  dealing 
•with  population. 

In  all  5 types  of  income  (wages  and  salaries,  proprietors' 
income,  etc.)  and  in  earnings  in  all  major  industries  except 
one,  the  regional  rate  of  gain  since  1929  has  been  less  than 
that  for  the  Nation  (Coe  Figure  6).  Farming,  the  one  industry 
in  which  the  Area' 3 growth  matched  that  of  the  Nation  frem  1929 
to  1957*  accounts  for  less  than  one  percent  of  its  total  income. 

It  was  pointed  out  early  in  this  chapter  that  the  economic 
projections  derived  hero  are  based  essentially  on  an  extension 
of  past  differentials  in  rates  of  growth  between  the  region  and 
the  Nation.  In  the  case  of  the  Area  pi-ojection,  there  appear  to 
be  factors  that  warrant  substantial  modification  of  these  relation- 
ships. This  is  of  such  importance  as  to  qualify  as  the  second 
of  the  two  features  of  the  projections  that  were  referred  to  as 


meriting  particular  attention. 
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Figure  8 

Delaware  River  Service  Area 

Personal  Income  Per  Capita 
Compared  With  U.  S.  Average,  1955 


Dollars 

3,000  • 


U.  S.  Department  of  Commerce,  Office  of  Business  Economics 


Data:  See  Table  9 


Under  the  assumptions  which  attach  to  this  study,  we 
are  projecting  a rate  of  income  growth  for  the  Delaware  River 
Service  Area  that  is  higher  than  that  of  the  past  28  years. 

From  1929  to  19? 7,  total  income  in  the  Area  expanded  at  an 
average  annual  rate  of  slightly  more  than  2 percent;  the  rate 
embodied  in  the  projections  for  the  next  half  century  is  some- 
what over  2-g  percent. 

Several  factors  a ro  involved  in  the  assumed  step-up  in 
rate  of  income  expansion  in  the  Delaware. 

One  relates  to  the  income  structure  of  the  Area.  In  part, 
the  below-avcrage  advance  since  1929  is  due  to  the  fact  that 
this  region  has  placed  generally  greater  dependence  on  those 
income  sources  which  have  advanced  at  a lesser  rate  than  the 
total.  However,  in  the  past  quarter  of  a century  the  economy 
of  the  Delaware  River  Service  Area  has  become  considerably  more 
like  that  of  the  Nation.  Specifically,  if  relative  importance 
as  an  income  source  is  taken  as  a criterion,  the  Nation  and 
the  Area  are  found  to  be  more  alike  in  8 out  of  10  major  in- 
dustries in  19?7  than  in  1929. 

The  composition  of  income  in  both  1929  and  19?7  is  depicted 
generally  in  Figure  7 and  in  more  detail  in  Tables  17-20. 

Another  consideration  in  the  more  favorable  relative  income 
growth  anticipated  for  the  Delaware  Area  in  the  future  stems 
from  the  fact  that  this  Area  had  achieved  a large  measure 


TABLE  15 


INCOME  CHANGES  IN  THE  DELAWARE  RIVER  SERVICE  AREA 
BY  INDUSTRY  AND  BY  MAJOR  TYPE 

PERCENT  INCREASE,  1929-1957 


UNITED  STATES 

Delaware  River 
Service  Area 

New  York  City 
Metropolitan 

New  York  City 
Supplement 

Bethlehem  -A1 
lent  own- Read  i; 

Trenton 

Metropolitan 

Philadelphia 

Metropolitan 

Wilmington 

Metropolitan 

Upper  Basin 

Southern  Basi 
and  Coastal 

TOTAL  INCOME 

306 

210 

195 

291 

257 

359 

219 

389 

187 

331 

CIVILIAN  EARNINGS 
All  Industries  331 

262 

248 

390 

273 

416 

273 

476 

200 

340 

Farms 

100 

103 

145 

110 

106 

100 

79 

50 

73 

133 

Mining 

206 

75 

318 

200 

0 

21 

50 

21 

16 

300 

Construction 

417 

199 

148 

620 

320 

175 

294 

518 

462 

455 

Manufacturing 

418 

309 

279 

478 

313 

541 

325 

593 

414 

657 

Trade 

344 

244 

241 

328 

242 

368 

219 

458 

252 

388 

Finance 

255 

188 

180 

361 

310 

533 

185 

333 

250 

460 

Transportation, 
Communication , 
and  Utilities 

251 

211 

211 

226 

181 

414 

204 

308 

140 

307 

Services 

293 

228 

223 

326 

268 

393 

219 

365 

194 

161 

Go vernment 

553 

520 

534 

505 

295 

462 

608 

700 

180 

381 

PROPERTY  INCOME 

133 

55 

48 

81 

144 

125 

49 

214 

62 

133 

TRANSFER  PAY- 
MENT 

1348 

1134 

1058 

1427 

1275 

1850 

1279 

1267 

1014 

1825 
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Table  16 


CHANGES  IN  TOTAL  PERSONAL  INCOME  IN  THE  DELAWARE  RIVER 
SERVICE  AREA,  SELECTED  YEARS,  1929-57 


Percent  of  United 

States 

1940 

1950 

1955  ' 

1957 

UNITED  STATES 

100.00 

100.00 

100.00 

100.00 

100.00 

Delaware  River  Service  Area 

21. 74 

20.07 

17.02 

16.67 

16.57 

New  York  City  Metropolitan.,., 

15.54 

14.17 

11.75 

11.39 

11.29 

New  York  City  Supplement.,,,., 

.87 

.89 

.78 

.83 

.83 

Bethlehem-Allentown-Reading. . , 

.58 

.59 

.51; 

.50 

.51 

Trenton  Metropolitan .......... 

.17 

.18 

.19 

.19 

.19 

Philadelphia  Metropolitan...., 

3.69 

3.29 

2.93 

2.93 

2.90 

Wilmington  Metropolitan 

.27 

.33 

.28 

.31 

.32 

Upper  Basin... 

.37 

.36 

.29 

.25 

.26 

Southern  Basin  and  Coastal..,. 

.25 

.26 

.26 

.26 

.26 

Percent  increase 


1940  “ 

to  1957 

to  1957 

to  1957 

UNITED  STATES 

306 

343 

54 

Delaware  River  Service  Area..... 

210 

266 

50 

New  York  City  Metropolitan.... 

195 

253 

48 

New  York  City  Supplement...... 

291 

318 

64 

Bethlehem-Allentown-Reading. , « 

257 

278 

45 

Trenton  Metropolitan , 

359 

353 

51 

Philadelphia  Metropolitan..,.. 

219 

291 

53 

Wilmington  Metropolitan.,..,.. 

389 

332 

76 

Upper  Basin. ....... 

187 

220 

36 

Southern  Basin  and  Coastal..., 

331 

348 

58 
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income  position  since  then  reflects  to  some  extent  the  indus- 
trial, commercial,  and  population  growth  of  the  newer  and  less 
developed  parts  of  the  country.  As  these  section a progress  and 
become  economically  more  mature,  their  rate  of  expansion  re- 
lative to  that  of  the  Nation  will  tend  to  taper,  and  this  par- 
ticular source  of  regional  growth  differentials  will  become  less 
important. 

Finally,  we  deliberately  chose  to  adopt  a conservative 
approach.  As  the  term  of  an  economic  projection  is  lengthened, 
the  degree  of  uncertainty  is  greater,  particularly  as  the  geo- 
graphic area  concerned  becomes  smaller. 

Accordingly,  we  have  projected  the  relative  growth  of  in- 
dividual industries  or  economic  aggregates  in  the  Delaware 
Area  and  each  sub-region  up  to  19 80  in  consonance  with  mea- 
sured historical  trends,  modified  by  such  future  developments  as 
can  be  anticipated  with  reasonable  confidence.  Beginning  at  1980 
(though  no  precision  attaches  to  the  specific  year),  the  pro- 
jected trend  is  moved  upward  toward  the  national  rate  of  growth. 

The  major  factors  underlying  the  step-up  in  rate  of  economic 
growth  projected  for  the  Delaware  Service  Area  have  been  noted. 
Those  relating  to  comparative  rates  of  expansion  in  the  various 
regions  of  the  Nation  and  to  the  shaping  of  the  Area's  income 
trend  towards  the  national  average  after  1980  need  no  further 
explanation.  The  influence  of  shifts  in  income  composition, 
however,  may  be  amplified  by  special  consideration  of  two  major 
sources  of  income. 
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Property  income. — One  of  the  most  striking  and  significant 
changes  in  the  economy  of  the  Delaware  River  Service  Area  since 
1929  has  been  the  sharp  reduction  in  the  importance  of  capital 
investments  as  a source  of  income. 

In  1929,  rents,  dividends,  and  interest  accounted  for  30 
percent  of  all  personal  income  in  the  Area,  a figure  half  again 
as  large  as  the  comparable  proportion  for  the  Nation.  From  1929 
to  1957,  income  from  investments  in  the  country  as  a whole  more 
than  doubled,  while  the  flow  of  other  income  quadrupled.  Moreover, 
in  the  Delaware  Area  itself  property  income  expanded  only  one -half. 
Accordingly,  this  income  flow  now  accounts  for  1$  percent  of  personal 
income  in  the  region,  a fraction  not  much  higher  than  that  for  the 
country  as  a whole. 

It  is  clear,  then,  that  property  income  has  been  a major  factor 
in  the  Delaware  Area's  less-than-average  income  growth  since  1929. 

The  extent  of  its  direct  influence  is  indicated  by  the  fact  that  the 
Area's  percentage  share  of  the  Nation's  total  income  declined  one- 
fourth  from  1929  to  1957.  If  property  income  is  excluded  from  the 
comparison,  the  reduction  is  only  one-sixth.  With  the  lessened 
importance  of  property  in  the  Area's  income  structure,  we  can  anticipate 
that  this  source  will  not  exercise  the  dampening  influence  on  the 
Area's  overall  income  record  in  the  future  that  it  has  in  the  past. 
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Long-Term  Growth  in  Personal  Income 

Delaware  River  Service  Area  and  Sub-Regions 


UNITED  STATES 


Delaware  River 
Service  Area 


Wilmington 
Met.  Area 


Trenton 
Met.  Area 


Southern  Basin  & 
Coastal  Area 


N.  Y.  City  Met.  Area 
Supplement 


Bethlehem- Allentown 
Reading  Met.  Area 


Philadelphia 
Met.  Area 


N.  Y.  City 
Met.  Area 


Upper  Basin  Area 


U.  S Department  of  Commerce.  Office  of  Business  Economics 


Data:  See  Table  16 


r 


Manufacturing.— Aggregate  earnings  of  persons  engaged  in 
manufacturing  have  replaced  property  income  as  the  largest  ele- 
ment in  the  personal  income  flow  in  the  Delaware  Area.  As  shown 
by  the  following  figures,  the  roles  of  property  income  and  manu- 
facturing in  1957  were  the  reverse  of  those  in  1929. 

Percent  of  total  income  received 
in  the  Delaware  Area  from: 

Manufacturing  earnings  Property  income 


1929 

20 

30 

1957 

26 

15 

As  a source  of  income  as  well  as  a direct  employer  of  labor, 
manufacturing  is  the  largest  industry  in  the  Area  by  a wide  margin# 
Over  the  span  since  1929,  factory  earnings  in  the  Delaware  Area 
have  increased  more  than  3 times  as  compared  with  a rise  of  1^ 
times  in  nonmanufacturing  income.  The  industry  has  thus  been  a 
strongly  buoyant  force  on  overall  income  growth. 

Because  of  the  increased  importance  of  manufacturing  in  the 
Area's  income  structure,  and  because  our  projections  envisage  a 
somewhat  larger-than-average  gain  for  this  industry  over  the  next 
half  century,  individuals ' earnings  from  factory  employment  will 
likely  be  a force  tending  to  accelerate  the  pace  of  future  economic 
growth  in  the  Delaware  Area. 

In  summary,  then,  it  is  a reasonable  assumption  that  these  two 
income  sources  which  currently  account  for  two-fifths  of  all  personal 
income  in  the  Area  will  operate  in  the  future  to  reduce  the  gap  that 
has  existed  between  the  rate  of  income  growth  in  the  Delaware  Area 
and  in  the  Nation# 


- 7U  - 


(Rev.  Nov  1959) 


C~  sO  sO 


a so  O f-  C"  H (Mto  HOs# 

d • • • • •••  * • » 

£ m CA  v£)  (AtOtO 

<D 


sO  v£>  fA  H (M  O 
• « •««  ••• 
H H H H H rHOiOi 


(A  ca 

IA  ITN 


(A  *A  iH  “>*  '•t  O tA  C\ l 
iT\  ~<t  vO  miT\  IA 


t § 

to 

to 

H CA 

CM  CO  CM  VS  CM  O 

§•§ 

rH 

CNi 

O' 

csi 

O VA 
CA  fA 

cd  c?  cR  P\  8 cd 

Oi  O CA  C4 

• • I * • ••• 

»AOt0  CAH  Q 
iA  lA  \£)  \D  lA  vnsOvO 


<A  Cvi  tovrx  tO  A O'  ***  CW  O' 

• • ••  •••  ••• 

O O O O'  to  O' CO  'O  O'  CO 


$ o o oo  ooo  ooo 

I H G|  i • ••  • • • • • • 

3 8 8 8 88  888  888 


vn  «**  l>  CM  c\i  O 
• • • • • • 
CM  H vO  C^ 


CA  0s  vO  \D  iA 
• • • • • 
O'  O'  JA 


•p  • q 

Uj 

'fixS  s 
•3  ^ j§ 


£££ 


J3  O ® 
4)  O -O 

■P  » -d 
(S  ^ Ph 


a*& 

o w 

tim  E 


6*  SI 


CO 


X 

cj 

e- 


i 

w 

o 

e 

0 


£ 

M 

§ 


H 

8 

o 

§ 

8 

0 

&. 

Pt, 

O 

a 

o 

0 

8 


IA 

o 


p 

8 

M 

pH 

O 

w 


s 


m 


CO 

M 

o 

£ 

o 


tn 

£ 

r3  -, 

O 

u o 

Q C 
X#  P 
P 
O 


. « 

Tjp 
d(  cj 
c * 

a 


C3  o 

P © 

o o 

£—•  «Hl 


fn 

O 

O 

C 

rH 

fl 

Cj 

c.0 

vO 

r- 

vO 

10  O 0s 

IA  O *T\ 

d 

W 

f-i 

• 

• 

• • 

• • • 

a a a 

O 

cv 

02 

02  02 

CO  CO  02 

CO  CO  02 

V) 

0 

w 

in  t-< 

d 

0 

Ch 

O O 

to  to  c- 

co  p 

© 

p 

•H 

a 

a 

a a 

a a a 

a a a 

d 

rH 

02  P 

P 02  P 

40  rH 

• • 

P 

CJ 

O'J 

10 

P 

0 

f»l 

d 

O 

P 

0 

u 

0 

CO 

vO 

02  02 

CO  CO  rH 

■vt  rH  vO 

f-r 

© 

• 

• 

• • 

• • • 

• a • 

p 

o 

CO 

CO  o 

-4-  r-t  O 

*A  CO  02 

d 

02 

sO 

lTv  CO 

02  O'  O 

O'  vO  ^ 

P 

rH 

W 

0 

a 

a 

a a 

a • a 

a a • 

s H 

vO 

IA 

IA  IA 

vO  *A  IA 

Cd  CO  CO 

?4 

©3 

PH 

IH 

P 

m 

o 

CO 

vO  rH 

H CO  CO 

CO  m 02 

d 

*A 

O 

P vt 

^A  CO  O 

02  *A 

• 

• 

• • 

• • • 

a a a 

■ ) 

O 

a 

• 

a a 

a a • 

a • • 

r- 

8 

rH  vO 

c O 

CO  v\  t— t 

u 

O 

02 

lA 

IA  vO 

02  -4 

■<2  P 1 — l 

vr\ 

v£>  iA 

vO  vD 

VA  IA  HA 

0 

j:: 

P 

P 

02  P P 

u 

•H 

tH 

m 

CO 

to  CO 

O'  CO  -4- 

02  vO  CO 

0 

(il 

O 

O P 

'T,4di 

UMAO 

• 

♦ 

• • 

• a a 

c; 

a 

a 

a a 

• a a 

• a a 

r- 

o 

o© 

CO  HO 

ot  CO  CO 

d 

d 

O 

to 

O O 

C'-  to  to 

*A  P 02 

\0 

vO 

vO  vO 

vO  OO 

vO  vO  vO 

•ri 

0 

P 

P P 

CO 

F3 

IH 

P O 

cj  -4- 

CO  CO  vO 

0 

u 

a 

a 

a a 

• » a 

• a • 

p 

cl 

CO 

CO  CO 

o 

o 

o o 

OOO 

OOO 

© 

• 

• 

• • 

• • • 

• • « 

o 

8 

c o 

OOO 

OOO 

r. 

o 

o o 

OOO 

OOO 

V 

P 

to 

02 

P P 

C^>  2> 

O'  CO  vO 

rH 

rH 

P rH 

rH  rH  rH 

rH  rH  P 

0 

ri 

a 

a 

a a 

a a a 

a a a 

fl 

P 

02 

O 

O P 

to  CO  CO 

VA  IA  IA 

O 

C-» 

P 

P 

P P 

a 

• 

• 

• 

• 

• 

• 

a 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

a 

• 

* • 
• • 
• • 

• a 

• a 

• • 
• • 
• • 
• • 
• • 
• • 
• a 

• « • 
• • • 
* • • 

• a • 

• • • 
• a • 
a a a 
a a a 
a a a 
a a a 
a a a 

bfl  a a 

a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 
a a 

a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 

fcfl  • • 

a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 
a a a 

• 

• 

• 

• 

©J 

© 

9 : 

P P 

d • • 

$ * aj 

: 

a a^J 

a 

a 

a 

a 

cd 

© 

9 : 

P P 

d • • 

a :§ 

: :*3 

• • p 

• 

U 

p d 

ct)  •4-’ 

q * © 

a 

h 

•h  d 

(H  • P 

d • w 

• 

rH  © 

© • P 

0)  • 0) 

a 

P c> 

© - *H 

0 • d 

• 

O U 

9 1 & 

p • 0 

a 

0 U 

Ri  • H 

p • 0 

• 

© 

P.  O 

P • O 

a 

© 

p.  u> 

i d 0 

Fl  « p4 

p • 0 

• 

o 

O P 

a 

0 

0 P 

• 

P 

jh  o< 

O • T3 

a 

•H 

d a 

3 P O 

0 • ro 

• 

CO 

> 

p p, 
c>  2 

O P P 

Oh  • 3 

a 

p p, 

O *H  fn 

Oh  • d 

U 

P P P 

O • cS 

to 

u 

©>  p 

P P 

0 • fcj 

w 

o 

^ CO 

d O © 

u • 

w 

C) 

^ 01 

dor. 

u • 

H 

C/1 

© 

44  • d 

p 

CO 

N t>> 

© P4 : 

p • d 

*4 

rH  O 

n • nH 

■< 

p 0 

© • p 

H 

Fi 

45  p 

H r<  0) 

n>  p 

1 m Xl 

XJ  a 0) 

p 

P 

pm© 

•d  45  p 

1 m X3 

P * W 

CO 

0) 

•H  P 

t/1 

© 

•H  *H 

d cj 

p 

> 

O O 

P .3  CQ 

t> 

O O 

C P CQ 

P 

^4  X 

rl  : ; a 

0 W 

fl 

n ii  d. 

0 w 

ro 

&J 

Cl)  rH 

P Ci  a 

M 

C)  P 

■i*  cd  d 

H 

b U 

xi  d n 

P 

U U 

x n © 

tiopl 

1 

© 

O O 

© O 'J 

C t'i 

w 

B 

fl) 

O O 

0 0 CJ 

C c> 

h 

{H  H 

H P © 

si  f.1  H 

•rH  H AJ 

t,  Q)  p 

f? 

M H 

S4d^ 

P Fh  X 

11  0 p 

r* 

4^  <11  *rj 

r-l  f>,  d 

u 

d 

r»  > 

P C)  P 
© d xJ 
W P (H 

p Oh  d 

cj 

0 0 

0)  u si 

•h  n,  0 
►->  c/i 

© © 

p b,  0 
> t»  CO 

r- 1 

I.  M 

WtH^ 

P 

© 

-76- 


(Rev.  Nov  1959) 


rH  O-vf  HHH  C\i  rH 


O' 


d 

© 


<M 

O' 


| 

B 

Q 

tz; 


M 

ss 

o 

M 

e 

CQ 


CO 

M 

Q 


O 

§ 

(X, 


f 

■H 

U 

P 

O 

© 


f 

•H 

i 


p 


rH  P 

3|; 


o 

00 


O 00  -t  (V  to  CM 


un 

CM 


CM 

CM 


sO 

WN 


O' 

NO 


CM 


o 

o 


E- 

g 

e 


o 

§ 

cd 

rH 

0) 

n 


CM  00 
CM  rH 


v£>  O CM 
H H CV 


tO  CO 
• • • 

cm  cr* 


t>  {>  C\’  tX)  LPv  o to  o 


00  C'-  cm 

CM  CM  cr\ 


vO  C M CM 


C" 

''■t  rH  rH 


CM 

• • 

t>  cr\ 


HryO 

• • • 

lA  rH  vO 


vO  v£) 

• • « 

o-\  vo 


*Tv  rH  CM  O (M  "4 


HvO  IA 

• • • 

00 


CM 

rH 


Cn  iTv 

• • 


cr\  i/\  oo 

• • • 

'vf  rH  rH 


vD  vO  rH 

• 4 • 

'JO  n 


O OO  OOO  OOO 


888 


88  888 

H H i — I i — I rH 


a 

% 

to 


Q 
W « 


a) 

<D 


a> 

o 

* 

u 

® 

to 

® 

> 


p p 
•H  fl 
rH  ® 
O E 
P ® 
O H 
P P 
P & 
® p 

E to 

P P 
•H  «H 

O O 


M 


P 

•H 


T C O 

§3  p 
p o 
O -H  u 
P rH  P 
CO® 

® PE 
rH  O 
rH  U &J 
«:  P -H 
I ® xi 
E P 


§ 

P 

3 

o 

& 

d 

p 

© 


d 

© 

p 

© 

CO 


d 

O 


d © 
o tj 
p © 

d rH 


a 

W 

e 

| & 

tH  P 


• rH 

• © 

• P 

• W 

• © 

• O 

• O 

• TJ 

: § 

:.S 

© 

<S 

d 

d 

© 

d 

o 

CO 


d 

© 

d 

p 

o 


p 

d 

d 

© 

> 

o 

o 


© 

o 

*? 

d 

© 

CO 


d •* 

o d © 

HO© 
P tH  *h 
© p p 

t S-H 

O *H  *H 
P P P 
m p P 

© i tj 
d o d 

E-n  o © 


© 

o 

d 


U-4 


o 


vO 

CT\ 


rH  O 

d o 


a 


CM  O 
vTv  CO 


CM 


--4-  u~\  -4  t>  c°v  CA 


ua  cm  tr\ 
rH 


O IA  nto  O rH  £> 
A’O  vD 


r-  so 

i — I rH 


^33 


~<f  o o 

rH 


CM  CTv 


CM  C°S  CM 
rH  rH  CM 


o ^ 

» • 

o o 

rH 


© 

© 


$ 

© 

O 

t 


d 
© 

Eh  CO 
<d 

d 

CO  © 

Q -H 
W 0^ 

Eh 

tj  s 


© 

rH 

© 

Q 


sf  to  IA  C<\  C^- 

• • • • • • 

O vO  O O'  O CO 


--4  C- 

• • • • 

IA  © O 


£>  C^vvO 

• • • 

CM  c^vO 


• • • 

*4  (M  (A 


• • 

tiD  • 

• 

• • 

• 

§ : 

5 : 

• 

d 

• • 

• • 

rH 

© 

p p 

H • 

© 

• • 

P 

•H  C 

© • 

p 

d • 

CO 

P ® 

© • 

•H 

© • 

© 

O B 

* s 

rH 

P • 

o 

P ® 

O 

•H  • 

O 

O rH 

d © 

CU 

rH  • 

TJ 

Vc  P 

5 p 

O 

O • 

P P 

O *H 

d 

a • 

d 

® P 

P H 

P 

o • 

© 

E to 

d o 

.© 

d • 

© a, 

P • 

E E 

H o 

© • 

P P 

i wC) 

© 

• 

© 

•H  »H 

O O 

© 

CO 

G ^-h 

O © 

A*  X 
d d 
O O 
tH  M 

> > 
© Q) 
S £5 


© . . 
x:  d © 

© O TJ 
HP© 
rd  d H 
P © H 
© d d 
fQ  Eh  P-4 


P © d 
CiOPQ  d 
d © 
*H  d d 

R © tj 

rH  d.  d 

•h  a o 
co 


S 8 

►— • 

HH  W 

> CM 


o to  o 

• • • 

CO  CTi 


0)0^ 

• • • 

lO  to  CO 


lO  t-  (D 

• • • 

CM 


o 

o 

o o 

o o o 

• 

• 

• • 

• • • 

o 

o 

o o 

o o o 

o 

o 

o o 

o o o 

rH 

1— t 

rH  rH 

rH  rH  rH 

to  H 

H H CM 


<0  CM  0)0)0  <0  O)  ^ 

• • ••  o • • • ♦ • 

O CM  O)  CO  H O-  t'  HO^ 

CO  CO  CM  CO  lO  to  to  lO  to  CM 


^ CM  to 

• • • 

CO  CO  CO 


H W O 

• • « 

rH  CD  tO 


o o o 

• • • 

888 


• 

• 

d . 

a 

• • 

• 

• 

<3 

d • 

•H 

• d 

• 

• 

P P 

't? 

• d 

• 

• 

§ 

•h  d 

u5 

. -P 

d 

• 

< 

rH  t> 

© 

• »H 

d 

• 

O g 

« rH 

p 

• 

© 

CM  c3 

1 

d o 

•H 

• 

O 

O iH 

g 

d cm 

rH 

• 

•H 

M fM 

p o 

O 

• 

*p  CM 

6 

•H  M 

CM 

CO 

Is 

© p 

p 

rH  P 

O 

8 

0) 

CO 

X4  co 

d 

© 

O fl) 

cm  U 

£ 

«i{ 

^ >> 

rH 

o 

0> 

£H 

P -m 

rH 

m a 

CO 

0) 

•H  »H 

P -H 

d 

> 

O O 

• 

U rd 

0 

•H 

s 

M P« 

fH 

o 

P 

£h 

u u 

rCj 

d «> 

hi) 

M 

<D 

o o 

© 

O 'O 

d 

><  {m 

rH 

P d 

•H 

IP 

Cj 

! 

pi 

S 

d rH 

<l)  *H 

<3 

<0  « 

© 

P rd 

•H 

rH 

4) 

Q 

r~*  r*4 

CM 

C-H  CM 

M 

to  cm 

• • 

O 


tO  CO  CM  H CO  t- 


CD  UJ  t- 

• • • 

a>  a>  cj 


iO  CO  O 0 0)0 

rH  rH  rH 


co  to  co 

• • • 

CO  to  CM 


CO  CO  CM 

• • • 

O CO  CO 


O C< 

W 

r-i  O 

© 

P -H 

•H 

C3  P 

P 

P cj 

•H 

u o 

rH 

1 

to 

o 

CO 

rH 

CD 

CO 

to 

CM 

c 

O *»H 

•H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

p^  d 

P 

1 00 

CO 

CD 

to 

C^» 

CD 

CO 

to 

CO 

CO 

w P 

P 

s i 

T> 

M O 
H O 

s 

••  •• 

•• 

t> 

o 

d 

Ch 

c- 

CO 

t- 

c> 

lO 

rH 

CM 

o 

G> 

d 

• 

• 

• 

• 

• 

• 

• 

r 

• 

• 

d 

to 

CO 

CM 

CO 

lO 

CO 

CM 

co 

•H 

IM 

L 


Economy  of  Sub-uegions 


The  foregoing  discussion  has  centered  on  the  Delaware  River 
Area  as  a whole.  But,  as  indicated  in  the  tables,  all  historical 
estimates  and  projections  were  also  made  for  each  sub-region. 

The  following  sections  present  highlights  that  are  discernible 
on  a sub-regional  basis  but  which  usually  are  masked  when  the 
Area  is  examined. 

There  is  wide  disparity  in  the  economic  size  and  characteris- 
tics of  the  individual  sub-regions  of  the  Delaware  Area.  This 
is  summarized  in  Table  21. 

The  New  York  City  Metropolitan  Area  accounts  for  68  percent 
of  total  personal  income  in  the  Delaware  region;  Id  percent  goes 
to  residents  of  the  Philadelphia  Area;  and  only  ll*  percent  is  re- 
ceived by  the  combined  population  of  the  other  6 regions. 

These  6 smaller  sub-regions  of  the  Delaware  Area  receive 
about  2^  percent  of  all  personal  income  in  the  Nation.  Although 
they  are  dwarfed  in  size  by  the  New  York  and  Philadelphia  Metro- 
politan Areas,  the  comparison  is  relative  only. 

Another  important  facet  of  the  economic  profile  of  these 
sub-regions  is  the  size  of  their  prevailing  per  capita  incomes. 

Generally,  the  Delaware  River  Service  Area  is  characterized  by 
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comparatively  high  average  incomes.  In  1957,  the  Area's  per 
capita  income  of  about  $2,600  was  more  than  one-fourth  higher  than 
the  national  figure.  In  6 of  the  8 sub-regions  also,  income  is 
higher  than  in  most  other  sections  of  the  country.  Particularly 
striking  are  the  averages  for  the  sub-regions  centering  on 
Wilmington  and  New  York  City.  In  them,  per  capita  income  exceeds 
the  national  average  by  nearly  three-fifths  and  two-fifths,  re- 
spectively. (See  Table  22  and  Figure  8.) 

In  contrast  are  the  income  levels  of  the  less  populous 
Upper  Basin  Area  and  Southern  Basin  and  Coastal  Area.  Here,  in- 
comes fall  short  of  the  national  average  by  one-fifth  and  one- 
tenth,  respectively. 

The  economic  structures  of  most  of  the  sub-regions  are  com- 
paratively uniform,  and  generally  similar  to  that  of  the  Service 
Area  as  a whole.  In  only  two  are  there  substantial  differences 
in  income  composition.  The  Upper  Basin  Area  and  the  Southern 
Basin  and  Coastal  Area  have  several  common  features  which  serve 
to  differentiate  them  from  the  other  6 sub-regions. 

These  two  areas  are  moderately  agricultural..  As  shown  in 
tablos  19  and  20,  they  derive  a larger  percentage  of  labor  earnings 
from  farming  than  any  of  tho  other  sub-regions,  or  the  country  as 
a ’..’hole.  This  is  the  main  reason  for  the  substantial  importance 
of  proprietors'  earnings  as  a source  of  income  in  these  sub-regions. 
Conversely,  it  explains  the  less-than-average  importance  of  wages 
end  salaries. 
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Table  21 


ECONOMIC  DIMENSIONS  OF  THE  DELAWARE  RIVER  SERVICE  AREA,  1957 


Personal 

Per  capita  income 

Amount 

(millions) 

Percent  : 
of  U.  S.: 

Amount 
( dollars ) 

Percent 

of 

national 

average 

UNITED  STATES 

3U7.9H 

100.00 

2,027 

100 

Delaware  River  Service  Area... 

57,632 

16.57 

2,600 

128 

New  York  City  Metropolitan.. 

39,280 

11.29 

2,800 

138 

New  York  City  Supplement.... 

2,902 

.83 

2,350 

116 

Bethlehem-Allentown-Reading . 

1,761; 

.51 

2,150 

106 

Trenton  Metropolitan 

657 

.19 

2,575 

127 

Philadelphia  Metropolitan . . . 

10,095 

2.90 

2,1,00 

118 

Uilmington  Metropolitan 

1,11 h 

.32 

3,200 

158 

Upper  Basin. 

902 

.26 

1,575 

78 

Southern  Basin  and  Coastal,. 

918 

.26 

1,875 

93 

(Rev.  Nov  1959) 
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Table  22 


CHANGES  IN  PER  CAPITA  PERSONAL  INCOME  IN  THE  DELAWARE  RIVER 


SERVICE  AREA, 

SELECTED 

YEARS, 

1929-57 

Percent  of  national 

average 

1929 

19L0 

1950 

1955"  ' 

1957 

UNITED  STATES 

100 

100 

100 

100 

100 

Delaware  River  Service  Area.... 

162 

150 

129 

127 

128 

Nevr  York  City  Metropolitan... 

180 

161 

137 

135 

138 

New  York  City  Supplement 

137 

136 

lilt 

112 

116 

Bethlehen-Allentovrn-Reading . . 

113 

n6 

no 

10h 

106 

Trenton  Metropolitan.. 

no 

123 

127 

12L 

127 

Philadelphia  Metropolitan.... 

Ht  2 

136 

120 

117 

n8 

Wilmington  Metropolitan 

166 

19L 

157 

156 

158 

Upper  Basin 

82 

86 

82 

76 

78 

Southern  Basin  and  Coastal... 

91 

98 

9h 

91 

93 

Percent  increase 

Tyd?  190  IS'pO 

to  1?57 to  1957 to  1957 


UNITED  STATES 

191 

2U3 

37 

tlauare  River  Service  Area.... 

128 

192 

35 

Nevr  York  City  Metropolitan... 

122 

193 

37 

Nevr  York  City  Supplement 

Hilt 

190 

39 

Bethlehem-Anentc’.rri-Reading. . 

170 

211 

31 

Trenton  Metropolitan 

232 

253 

36 

Philadelphia  Metropolitan.... 

mo 

198 

3U 

Wilmington  Metropolitan. ..... 

175 

177 

37 

Upper  Basin* • * •*•••••••••• 

173 

208 

29 

Southern  Basin  and  Coastal... 

192 

223 

3U 
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Figure  10 

Long-Term  Growth  in  Per  Capita 
Personal  Income 

Delaware  River  Service  Area  and  Sub-Regions 


Percent  Increase,  1929  to  1955 


UNITED  STATES 


Delaware  River 
Service  Area 


ions 


Trenton 
Met.  Area 


Southern  Basin  & 
Coastal  Area 


Wilmington 
Met.  Area 


Bethlehem- Allentown- 
Reading  Met.  Area 


N.  Y.  City  Met.  Area 
Supplement 


Philadelphia 
Met.  Area 


U.  S.  Department  of  Commerce,  Office  of  Business  Economics 
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Other  factors  differentiating  these  two  sub-regions  from 
the  Delaware  /urea  as  a whole  include  the  smaller  emphasis  on 
manufacturing  and  the  larger  role  of  government;  the  importance 
of  mining  in  the  Upper  Basin  --  a major  industry  even  now,  though 
only  about  one- third  as  large  as  in  1929;  and  the  lesser  impor- 
tance of  invested  property  as  a source  of  income. 

Concluding  Statement  on  Sub-regions 
A major  part  of  the  assignment  by  the  Corps  of  Engineers  was 
to  extend  the  economic  survey  — including  projections  — to  the 

i 

sub-regions  of  the  Area.  Such  geographic  extension  adds  flexi- 
bility to  the  study.  Persons  and  organizations  whose  interests 
cover  only  a portion  of  the  Service  Area  are  able  to  find  a geo- 
graphic area  more  nearly  matching  their  needs  than  that  encoir>* 
passing  the  entire  Service  Area. 

In  preparation  of  the  estimates  and  projections  for  the  8 
sub-regions,  the  methods  outlined  for  the  Area  as  a whole  were 
used.  Of  particular  interest  is  the  fact  that  closely  similar 
figures  resulted  from  projections  made  for  the  entire  Area  and 
from  the  sum  of  the  separate  projections  for  the  sub-regions. 

Despite  the  close  statistical  agreement,  the  projections  for  the 
sub-regions  must  be  accorded  a distinctly  lower  order  of  proba- 
bility. The  reasonableness  of  each  projection  probably  will 
tend  to  vary  directly  with  the  size  of  the  subarea. 
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Table  23 


UNITED  STATES 

PERSONAL  INCOME  El  TYPE,  SELECTED  YEARS  1929-1957 


(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME 

85,661 

78,522 

225,473 

306,598 

347,911 

By  Typ9 

Wages  and  salaries 

50,319 

49,656 

145,092 

203,039 

235,866 

Other  labor  income 

561 

687 

3,S23 

7,136 

9,144 

Proprietors * income 

14,759 

13,010 

36,140 

41,421 

44,483 

Farm..... . 

5,968 

4,568 

13,285 

11,767 

11,780 

Nonfern 

8,791 

8,442 

22,855 

29,654 

32,703 

Property  income 

18,666 

12,709 

28,303 

37,690 

43,441 

Transfer  payments 

1,496 

3,114 

14,969 

17,471 

21,668 

Less : Personal  contributions 

for  social  insurance.. 

139 

656 

2,858 

5,155 

6,689 

CIVILIAN  EARNINGS:  l/ 

65,380 

62,851 

180,945 

248,663 

281,491 

By  Industry 

Farms 

7,259 

5,603 

16,020 

14,487 

14,543 

Mining. 

1,594 

1,367 

3,567 

4,224 

4,830 

Contract  construction 

3,670 

2,444 

10,736 

16,357 

18,958 

Kanuf actur ing 

16,820 

16,320 

52,870 

77,221 

87,116 

YJholosale  and  retail  trade.... 

12,367 

12,920 

37,926 

49,646 

54,894 

Finance,  insurance  and 

real  estate. 

Trnncoortation , communications 

3,751 

2,892 

7,031 

11,361 

13,300 

and  public  utilities 

6,591 

5,579 

15,167 

20,277 

23,106 

Services 

8,518 

7,706 

20,062 

28,335 

33,495 

Govern  nt 

4,629 

7,847 

16,899 

25,913 

30,231 

181 

173 

567 

842 

968 

1,  Consists  of  ro."33  and  salaries,  other  labor  in  cor.. 3,  and 
proprietors'  incoia. 


(Rev.  Nov  1959) 


-85- 


Table  24 


DELAWARE  RIVER  SERVICE  AREA 


PERSONAL  INCOME  BY  TYPE, 
(Millions 

SELECTED  YEARS, 
of  dollars) 

1929-1957 

1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME 

18,620 

15,762 

38,373 

51,1' 7 

57,632 

By  Type 

10,706 

10,081 

25,910 

35,733 

40,012 

123 

152 

716 

1,242 

1,558 

2,003 

1,748 

4,143 

4,865 

5,318 

95 

85 

259 

214 

205 

Nonfarm 

1,908 

1,661 

3,884 

4,651 

5,113 

Property  income 

5,558 

3,395 

5,870 

7,529 

8,623 

Transfer  payments 

262 

526 

2,220 

2,598 

3,234 

Less:  Personal  contributions  for 

social  insurance 

31 

140 

486 

860 

1,113 

CIVILIAN  EARNINGS  l/ 

12,801 

11,935 

30,450 

41,246 

46,348 

By  Industry 

160 

141 

382 

332 

325 

69 

47 

119 

105 

121 

Contract  construction 

878 

467 

1,713 

2,406 

2,629 

Manufacturing 

3,676 

3,412 

9,924 

13,400 

15,031 

Viliolesale  and  retail  trade 

2,817 

2,732 

7,121 

8,741 

9,690 

Finance,  insurance  end  real  estate 

1,079 

906 

1,885 

2,774 

3,110 

Transportation,  cor.aiunicntions 

and  public  utilities 

1,283 

1,065 

2,572 

3,517 

3,991 

2,112 

1,912 

4,378 

6,037 

6,921 

Government 

715 

1,241 

2,301 

3,852 

4,435 

12 

12 

57 

83 

95 

1.  For  definition,  see  footnote  to  table  23. 
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Table  25 


kit.:  tor;:  city  metropolitan  area 

PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


PZICOIIAL  INCOME. . 

Tv  T' T)-' 
*V  LJ  J'-' 

Ur. "as  and  salaries . . . 
Other  labor  loco::::'. . . 

Proprietors * in core . . 

Fora 

Nonform 

Property  income 

Transfer  payments.... 


Less:  Personal  contributions  for 

so  cial  insurance 


CIVILIAN  EARNINGS  V 


By  Industry 


Parr-3... 

Mining 

Contract  construction  

Manufacturing. 

Wholesale  and  retail  trade 

Finance,  insurance  and  real  estate.... 
Transportation,  co.  _.:unications 

and  public  utilities.. 

Services 

Govoruent 

Other 


1929 

1940 

1950 

1955 

1957 

13,324 

11,130 

26,465 

34,915 

39,260 

7,616 

7,062 

17,963 

24,502 

27,/, 22 

91 

111 

403 

£25 

1,026 

1,448 

1,224 

2,747 

3,249 

3,566 

12 

13 

46 

37 

41 

1,436 

1,210 

2,701 

3,212 

3,525 

4,006 

2,450 

4,166 

5,226 

5,915 

185 

366 

1,419 

1,717 

2,14 2 

23 

103 

343 

605 

791 

9,140 

8,394 

21,063 

28,323 

31,803 

29 

29 

76 

65 

71 

11 

11 

28 

39 

46 

662 

329 

1,121 

1,516 

1,642 

2,435 

2,205 

6,392 

8,437 

9,409 

2,063 

2,057 

5,294 

6,427 

7,119 

887 

743 

1,545 

2,230 

2,434 

917 

777 

1,827 

2,502 

2,854 

1,581 

1,429 

3,248 

4,464 

5,109 

477 

305 

1,527 

2,607 

3,025 

3 

5 

30 

39 

44 

1.  For  definition,  see  footnote  to  table  23. 
(Rev.  Nov  1959) 


PEISOIML  INCOME  51  TYPE,  SELECTED  TEARS,  1929-1957 
(Millions  of  dollars ) 


Uag03  end  salcrics 

..  3S5 

423 

1,149 

1,694 

1.923 

Other  labor  incor  o 

3 

5 

29 

54 

69 

Proprietors • inco:  . e . 

SI 

74 

216 

235 

321 

Far;. 

11 

10 

-O 

23 

2° 

Nonfara 

70 

63 

163 

257 

2^2 

Property  incor.:3 

. . 262 

17  3 

299 

4-24 

475 

Transfer  pap  .onto 

11 

21 

93 

132 

163 

Less:  Personal  contributions  for 

so  cial  insure nco 

..  1 

6 

22 

40 

54 

civilian  r;jia;:33  1/ 

460 

/ &r% 
4*-00 

1,345 

1,971 

2,255 

By  Industry 

•TV—  ~ 

21 

13 

49 

42 

44 

Mining 

1 

1 

2 

3 

3 

Contract  construction. 

25 

23 

39 

153 

130 

1 lanufacturing. 

149 

162 

491 

746 

Col 

Mho locale  and  rot  ill  trade 

65 

33 

240 

324 

364 

Finance,  insurance  end  real  estate 

13 

14 

36 

67 

to 

Trt:;^  rertntion,  co: mications 

and  public  utilities 

43 

40 

37 

124 

140 

Cervices 

77 

77 

136 

237 

325 

40 

63 

159 

217 

242 

2 

2 

5 

9 

10 

1,  For  definition,  cco  footnote  to  tcblo  23. 


1929  1940  1950 
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Table  27 


BETHLEHEM,  ALLENTOWN,  AND  READING  AREA 
PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


PERSONAL  INCOME 494 

By  Type 

Wages  and  salaries....... 323 

Other  labor  income 3 

Proprietors'  income 56 

F 


Nonfarra 44 

Property  income... 105 

Transfer  payments 8 

Less:  Personal  contributions  for 

social  insurance...... 1 


1940  1950  1955 


467  1,215  1,542  1,764 


320  1,069  1,215 
27  48  62 

132  144  153 


JLU4  -Ui 

165  216  256 

84  90  110 

14  25  32 


CIVILIAN  EARNINGS  1/ 382 

By  Industry 


Farms.......... 

Mining 

Contra ct  construction 

Manufacturing 

Wholesale  and  retail  trade 

Finance,  insurance  and  real  estate. 
Transportation,  co;.  ,unication3 

and  public  utilities 

Services 

Government 

Other. 


1.  For  definition,  see  footnote  to  table  23. 
(Rev.  Nov  1959) 


382 

385 

977 

1,255  1,424 

17 

16 

42 

37  35 

4 

2 

6 

4 4 

20 

11 

50 

76  84 

179 

175 

500 

645  739 

62 

56 

154 

190 

10 

9 

21 

35  41 

36 

32 

71 

34 

35 

81 

20 

48 

49 

1 

1 
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Table  28 


TRENTON  METROPOLITAN  AREA 
PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME 

...  143 

145 

436 

577 

657 

By  Typo 

Wages  and  salaries...... 

91 

98 

313 

420 

472 

Other  labor  incore.......... 

...  1 

1 

9 

16 

20 

Proprietors*  incore 

...  14 

16 

39 

52 

57 

Form 

1 

1 

4 

3 

2 

Nonfsrn 

...  14 

15 

36 

49 

55 

Property  incore 

...  36 

27 

51 

66 

81 

Transfer  payrents 

...  2 

4 

30 

33 

39 

Less:  Personal  contributions  for 

social  insuranco 

...  2/ 

2 

6 

10 

12 

CIVILIAN  EARNINGS  l/ 

..  106 

115 

359 

485 

547 

By  Industry 

Farrs 

..  2 

2 

6 

5 

4 

Mining 

2/ 

2/ 

2/ 

2/ 

2/ 

Contract  construction 

..  1 2 

6 

20 

29 

33 

Manufacturing  

..  34 

a 

163 

197 

218 

Wholesale  and  retail  trade............. 

..  19 

21 

60 

82 

89 

Finance,  insurance  and  real  estate..... 

..  3 

3 

9 

16 

19 

Transportation , commi cations 

and  public  utilities... 

..  7 

7 

22 

32 

36 

Services..... 

..  15 

15 

a 

62 

74 

Government 

13 

19 

37 

61 

73 

Other 

. . 2 / 

2/ 

2/ 

2/ 

1 

1,  For  definition,  ass  footnote  to  table  23. 


2.  Less  than  £500,000. 

-70-  (Rev.  Nov  1959) 


Table  29 


. 


PHILADELPHIA  METROPOLITAN  AREA 
PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME.... 

3,161 

2,580 

6,612 

8,995 

10,095 

By  Type 

Wages  and  salaries 

1,846 

1,692 

4,481 

6,428 

7,105 

Other  labor  income 

19 

24 

126 

235 

292 

Proprietors'  incoco 

304 

284 

713 

807 

876 

Farm 

22 

19 

50 

44 

41 

Nonfarm. 

282 

265 

663 

763 

835 

Property  income... 

954 

506 

900 

1,192 

1,417 

Transfer  payments 

42 

95 

472 

475 

579 

Less:  Personal  contributions  for 

social  insurance 

4 

21 

80 

142 

174 

CIVILIAN  EARNINGS  1/ 

..  2,166 

1,993 

5,212 

7,247 

8,070 

By  Industry 

Farms 

..  38 

32 

81 

72 

68 

Mining..... 

..  8 

4 

9 

10 

12 

Contract  construction. 

..  131 

73 

333 

485 

516 

Manufacturing. 

..  703 

691 

1,932 

2,689 

2,988 

Wholesale  and  retail  trade. 

..  481 

424 

1,117 

1,382 

1,535 

Finance,  insurance  and  real  estate.... 

..  143 

114 

234 

359 

408 

Transportation,  coi.iunications 

and  public  utilities.... 

..  227 

164 

447 

616 

690 

Services.. 

..  318 

278 

646 

885 

1,015 

Government 

..  116 

212 

404 

734 

821 

..  2 

2 

9 

15 

17 

1.  For  definition,  f;ee  footnote  to  table  23. 


(Rev.  Nov  1959) 
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Table  30 


\ 


WILMINGTON  METROPOLITAN  AREA 
PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME..... 

..  228 

258 

633 

960 

1,114 

By  Type 

Wages  and  salaries 

..  122 

146 

398 

622 

715 

Other  labor  incoco 

..  1 

2 

13 

23 

39 

Proprietors'  incoco.. 

..  17 

18 

51 

61 

64 

Farm. 

..  3 

3 

8 

5 

3 

Nonfarm. 

..  15 

15 

42 

56 

61 

Property  income ....................... 

..  86 

90 

155 

230 

270 

Transfer  payments..... 

..  3 

4 

23 

32 

a 

Less:  Personal  contributions  for 

social  insurance 

..  2/ 

2 

6 

12 

15 

CIVILIAN  EARNINGS  1/ 

. 140 

164 

458 

699 

806 

By  Industry 

Farms ••••• 

. 6 

5 

13 

11 

9 

2/ 

1 

2/ 

2/ 

2/ 

Contract  construction.. 

. 11 

11 

37 

58 

68 

Manufacturing. 

. 60 

72 

217 

358 

416 

Wholesale  and  retail  trade..... 

. 19 

25 

67 

95 

106 

Finance,  insurance  and  real  estate..... 

6 

7 

16 

25 

26 

Transportation,  corauni  cations 

and  public  utilities 

. 13 

14 

39 

48 

53 

. 17 

18 

43 

67 

79 

. 6 

11 

25 

36 

48 

Other - 

2/ 

2/ 

2/ 

2/ 

1 

1.  For  definition,  are  footnote  to  table  23. 


2.  Less  than  0500, COO. 


- - ---- 
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Table  31 


UPPER  BASIN  AREA 

PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME 

314 

232 

662 

777 

902 

By  Type 

Wages  and  salaries 

194 

137 

406 

493 

574 

Other  labor  income 

..  2 

2 

14 

21 

27 

Proprietors'  income 

49 

43 

119 

127 

133 

Farm 

..  20 

14 

40 

33 

34 

Nonfarm 

..  29 

30 

SO 

94 

104 

Property  income. 

64 

39 

71 

88 

104 

Transfer  payments 

7 

14 

59 

63 

73 

Less:  Personal  contributions  for 

social  insurance 

1 

2 

7 

14 

19 

CIVILIAN  EARNINGS  l/ 

244 

232 

537 

636 

731 

By  Industry 

Farms 

26 

19 

52 

44 

45 

Mining.... 

45 

28 

71 

45 

52 

Contract  construction 

8 

6 

29 

33 

45 

Manufacturing. 

44 

33 

117 

184 

226 

Wholesale  and  retail  trade 

31 

31 

34 

100 

109 

Finance,  insurance  and  real  estate 

6 

5 

11 

18 

21 

Transportation , communi cations 

end  public  utilities 

25 

19 

44 

55 

60 

Services..... 

33 

33 

63 

85 

97 

Government 

23 

52 

58 

61 

70 

Other. 

i 

J- 

1 

3 

5 

6 

1.  For  definition,  see  footnote  to  table  23. 


Table  32 


SOUTHERN  BASIN  AND  COASTAL  AREA 
PERSONAL  INCOME  BY  TYPE,  SELECTED  YEARS,  1929-1957 
(Millions  of  dollars) 


1929 

1940 

1950 

1955 

1957 

PERSONAL  INCOME 

....  213 

205 

582 

792 

918 

By  Type 

Wages  and  salaries........ 

...  129 

126 

355 

505 

586 

Other  labor  income 

1 

1 

9 

16 

23 

Proprietors  * income 

...  34 

39 

126 

140 

143 

Farm 

...  15 

15 

50 

40 

33 

Nonfarm. , 

...  19 

24 

76 

100 

no 

Property  income 

...  45 

34 

63 

87 

105 

Transfer  payments 

4 

7 

35 

57 

77 

Less:  Personal  contributions  for 

social  insurance 

» • • • 2/ 

2 

7 

12 

16 

CIVILIAN  EARNINGS  1/ 

. . . 162 

163 

474 

624 

712 

By  Industry 

Farms 

..  21 

20 

63 

57 

49 

Mining 

1 

1 

2 

3 

4 

Contract  construction 

..  11 

7 

33 

51 

61 

Manufacturing 

..  23 

29 

113 

144 

174 

Wholesale  and  retail  trade 

..  32 

35 

103 

140 

156 

Finance,  insurance  and  real  estate...., 

...  5 

5 

12 

23 

28 

Transportation , communications 

and  public  utilities 

» • • 14 

12 

35 

50 

57 

Services 

...  36 

27 

66 

79 

94 

Government 

...  16 

26 

41 

68 

77 

Other 

3 

2 

7 

10 

12 

Chapter  III 


INDUSTRIAL  PATTERN 


of  the 


DEIAWARE  RIVER  SERVICE  AREA 


The  economic  growth  of  the  Delaware  Area  earlier  reviewed 
haa  been  associated  with  a large  Increase  In  population  and  em- 
ployment. After  1900  the  population  growth  rate  of  the  Delaware 
River  Service  Area  was  greater  than  that  of  the  remainder  of  the 
Nation  in  the  first  quarter  century,  and  less  subsequently  (see 
Table  33). 

Population  for  all  of  the  major  sub-regions  of  the  Area  has 
also  expanded,  though  at  differential  rates  for  the  entire  period 
and  at  varying  rates  in  the  earlier  and  later  years* 

From  1930  to  1955,  the  Upper  Basin  Area  showed  practioally 
no  change  (see  Table  38).  The  Wilmington  Metropolitan  Area  and 
the  New  York  City  Metropolitan  Area  Supplement  experienced  growth 
rates  wall  above  the  one-third  average  for  the  United  States)  the 
Southern  Basin  and  Coastal  Area  also  expanded  at  a somewhat  faster 
rate  and  the  Trenton  Metropolitan  Area  at  about  the  same  rate  as 
the  Nation*  The  population  growth  rates  in  the  large  New  York  and 


- )$  - 


Philadelphia  Metropolitan  Areas  were  not  far  below  the  national 
average,  and  the  Bothlehem-Allentown-Reading  Metropolitan  Area 
increased  by  one-fifth. 

The  increase  in  employment  in  the  first  half  of  the  period 
was  at  a higher  rate  than  the  U.  S.  average,  and  was  followed  by 
a less-than-average  rise  for  the  more  recent  quarter  century. 
Differential  employment  growth  among  goographio  areas  is  partly 
a function  of  the  varying  growth  rates  of  individual  industries* 
and  the  relative  importance  of  fast  and  slow  growing  industries. 

The  fact  that  agriculture  has  long  been  a slow-growing  industry 
and  that  it  is  relatively  much  less  important  in  the  Delaware 
Area  than  in  ths  Nation  as  a whole  is  a major  factor  accounting 
for  the  differing  growth  rates  of  total  employment  in  the  Delaware 
River  Service  Aroa  and  the  United  States. 

If  the  effsots  of  agriculture  are  eliminated  and  the  growth 
of  only  the  nonagricultural  economy  in  observed,  the  historical 
pattern  is  altered  (see  Table  U5)*  In  1910,  for  example,  when 
agricultural  employment  in  the  United  Staten,  as  measured  by  de- 
cennial data,  reached  its  peak,  only  percent  of  total  employ- 
ment in  the  Delaware  Area  was  in  agriculture,  forestry  and  fish- 
ing, compared  with  one-third  for  the  U.  S.  average.  The  subsequent 
decline  in  agricultural  employment  had  only  a limited  effect  in 
the  Area,  even  though  it  was  a major  influence  nationally. 
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Figure  1 1 

Population 

United  States  and  Delaware  River  Service  Area 


Millions  (ratio  scale) 


U.  S.  Department  of  Commerce,  Office  of  Business  Economics 


Uata:  See  Tables  1,  2,  & 33 
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Employment  in  nonagricultural  industries  increased  at  about 
the  same  rate  in  the  Delaware  Area  as  in  the  United  States  from 
1900  to  1930,  with  the  Area  accounting  for  about  18|  percent  of 
the  national  total  in  both  years* 

In  this  period,  DRSA  nonagricultural  expansion  matched  that 
of  the  Nation  because  although  its  manufacturing,  mining,  and  con- 
struction industries  were  growing  less  rapidly  than  in  the  Nation, 
its  service-type  industries  were  expanding  faster*  Since  1930# 
employment  in  the  Area  has  continued  to  increase,  with  the  rate  of 
growth  of  the  major  industry  groups  below  the  corresponding  na- 
tional growth  rate 8* 

Historical  Employment  Patterns 

Several  features  of  the  changes  in  the  economy  of  the  Area 
compared  with  changes  in  the  U.  S.  economy  help  to  throw  light  on 
the  employment  projections  which  have  been  developed  as  one  measure 
helpful  in  evaluating  future  water  use.  One  obvious  feature,  as 
reflected  in  Tables  U5  and  U6,  is  that  Industrial  growth  was  quite 
general  among  all  major  industries,  although  at  somewhat  lesser 
rates  than  the  growth  of  the  corresponding  industries  of  the  United 
States,  There  were  a few  exceptions  such  as,  for  example,  in 
chemicals*  This  regional  differential  in  growth  rates  is  a general 
facet  of  the  progress  of  the  United  States  which  the  OBE  has 
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noted  in  all  its  regional  studies.!}/  It  stems  from  the  fact  that 
the  older  and  more  highly  developed  regions  of  the  country  ~ for 
example,  those  in  the  northeast  quarter  — account  for  the  major 
share  of  economic  activity,  and  hence  changes  there  are  relatively 
less  than  in  the  newly  developed  areas  of  the  South  and  West. 

A second  significant  feature  of  recent  economic  changes  in 
the  Service  Area  relates  to  the  differential  growth  of  its  non- 
coranodity -producing  industries  which  employ  roughly  half  again  as 
many  persons  as  those  producing  commodities.  Between  1930  and 
1 955,  in  relation  to  the  growth  rates  of  the  corresponding  indus- 
tries in  the  entire  Nation,  nonagri cultural  commodity  producing 
industries  in  the  DRSA  grew  at  5l  percent  of  the  national  growth 
rate  as  compared  with  h7  percent  in  the  service-type  industries. 

Finally,  manufacturing  in  the  DRSA  registered  the  highest 
rate  of  growth  of  major  industry  groups  shown  in  Table  U6.  As  a 
result,  the  Delaware  Area  maintained  its  status  of  having  a 
higher  than  average  concentration  of  manufacturing. 

Employment  Projections 


The  employment  projections  for  the  Delaware  Area  by  major  in- 
dustry groups  are  given  in  Table  35*  The  projections  were  devel- 
oped on  the  basis  of  the  national  assumptions  used,  and  by  a 


h/  See,  for  example,  Charles  A.  R«  Wardwell,  REGIONAL  TRENDS  IN  THE 
UNITED  STATES  ECONOMY,  U.  S.  Government  Printing  Office,  Washington, 
D*  C.,  1951}  and  Charles  F.  Schwartz  and  Robert  ff.  Graham,  Jr.,  op. 
cit. 
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DELAWARE  RIVER  SERVICE  AREA 


Table  36 


EMPLOYMENT  BY  INDUSTRIES,  1930-195$ 
(Thousands) 


April 

1930 

April 

I960 

April 

1950 

1955 

All  industries...... 

7,309 

6,613 

8,1G2 

9,073 

Commodity  producing 

3,086 

2,567 

3,232 

3,663 

Manufacturing,  total. 

2,197 

2,066 

2,596 

2,907 

135 

158 

189 

215 

Chemicals  & allied  products... 

102 

■18 

166 

190 

— 

u3 

58 

65 

67 

67 

119 

UU6 

Paper  & allied  products 

36 

53 

72 

80 

Noncomnodity  producing 

6,223 

6,065 

4,870 

5,630 

Table  J5 

DEIAWARE  RIVER  SERVICE  AREA. 

EMPLOYMENT  PROJECTIONS  BY  INDUSTRIES,  1965-2010 
(Thousands) 


1965 

I960 

2010 

All  industries. 

10,300 

12,100 

18,000 

Commodity  producing 

industries,  total............. 

4,200 

5,100 

7,600 

Manufacturing,  total. 

3,390 

6,210 

6,100 

Food  & kindred  products......'. 

230 

270 

6oo 

Chomicals  & allied  products... 

235 

325 

630 

Petroleum  & coal  products...,. 

75 

90 

165 

Primary  iratal  Indus  trios ...... 

180 

2lt0 

600 

Paper  & allied  products....... 

100 

150 

300 

lloneommodity  producing 
industries,  total.,. 


6,100  7,300  10,600 


consideration  of  the  differential  growth  rates  of  the  individual 
industry  groups  in  the  Area  relative  to  the  national  totals. 

Here  we  need  to  stress  that  the  Area  totals  have  greater  va- 
lidity than  do  any  of  the  smaller  parts*  It  was  considered  neces- 
sary, however,  that  these  sub-area  projections  should  be  made  as 
a general  guide,  despite  the  obvious  limitations  that  we  have 
stressed  earlier  in  this  report.  Consideration  of  Just  one  indus- 
trial project  — the  steel  mill  at  Morris vi lie,  or  the  various  new 
public  works  such  as  the  New  Jersey  Turnpike  or  the  Delaware 
Bridge  — makes  clear  the  increased  hazards  as  one  moves  from  the 
general  to  the  specific. 

We  have  not  attempted  other  than  a broad  industry  grouping, 
since  it  was  agreed  at  the  initiation  of  the  study  that  this  would 
provide  an  adequate  working  basis.  These  industry  employment  es- 
timates, however,  used  in  conjunction  with  water  consumption  data 
for  corresponding  geographic  areas,  should  provide  a useful  basis 
for  projecting  certain  types  of  demand  for  water* 

Economic  fat  terns  of  Sub-Regions 

The  comparative  growth  rates  have  varied*  Some  part  of  these 
differences  is  attributable  to  the  relative  importance  in  each  re- 
gion of  the  faster  and  slower  growing  industries*  Examination  of 
the  economic  patterns  of  the  several  sub-regions,  according  to  the 
relative  distribution  of  employment  among  major  industry  groups, 
reveals  these  differences.  It  is  also  clear  from  the  tables  that 
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uniquo  movcrants  developed  in  the  past  quarter  century  in  the  sub- 
areas* 

Employment  projections  for  the  sub-regions,  based  upon  differ- 
ential er.ployment  grovrth  in  the  industry  groups  from  1930  to  1955* 
reflect  the  particular  pattern  of  change  of  each  sub-area  (see 
Tables  36  and  37)#  As  already  indicated,  the  projections  are  based 
on  these  past  relations  plus  modifications  based  on  a judgment  with 
respect  to  the  effects  of  various  underlying  factors  and  of  the 
shifting  relative  importance  of  individual  industry  groups  in  a sub- 
area# 

Between  1930  and  1955  employment  in  the  metropolitan  areas  of 
New  Tork  and  Philadelphia  each  increased  by  a little  more  than  one- 
fifth#  This  rise  was  somewhat  less  than  the  increase  of  ncerly 
eno-fourth  for  the  entire  Area#  All  of  the  other  sub-rogioni* 
except  the  Upper  Basin,  showod  above-average  increases.  The  New 
York  sub-region  has  the  highest  proportion  of  workers  concentrated 
in  the  slower-growing  service-type  industries.  Also  its  manufac- 
turing is  heavily  concentrated  in  the  textile  and  apparel  indus- 
tries which  have  not  expanded  much.  Philadelphia  differs  markedly 
from  New  York  by  having  a much  smaller  proportion  of  service -type 
industries,  and  a correspondingly  larger  proportion  of  commodity- 
producing  industries. 

The  Upper  Basin  has  close  to  the  largest  share  of  agriculture 
of  any  of  the  sub-areas,  and  has  a concentration  of  employment  in 
anthracite  mining  — an  industry  that  has  declined  sharply.  It  has 
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DELAWARE  RIVER  SERVICE  AREA 
EMPLOYMENT  BY  SUB-REGIONS,  1930-1955 

(Thousands) 


Table  56 


April 

1930 

April 

1940 

April 

1950 

1955 

CONTINENTAL  UNITED  STATES,. 

48,833 

45,166 

57,222 

65,250 

Delaware  River  Service  Area...,. 

7,309 

6,613 

8,102 

9,073 

New  York  City  Metropolitan.... 

4,859 

4,421 

5,338 

5,897 

Now  York  City  Supplement. ...» . 

318 

322 

418 

495 

Bothlehom-Allentown -Reading. »« 

264 

254 

312 

357 

Trenton  Metropolitan. ......... 

77 

76 

98 

no 

Philadelphia  Metropolitan. .... 

1,365 

1,165 

1,467 

1,671 

84 

86 

106 

136 

202 

165 

201 

214 

Southern  Basin  and  Coastal...* 

i4o 

123 

161 

193 

DELAWARE  RIVER  SERVICE  AREA 
EMPLOYMENT  PROJECTIONS  BY  SUB-REGIONS,  1965-2010 
(Thousands) 

Table  37 

1965 

1980 

2010 

UNITED  STATES 

76,000 

97,000 

151,000 

10,300 

12,400 

18,000 

New  York  City  Metropolitan.... 

6,600 

7,300 

11,000 

Hew  York  City  Supple me nt «, .« 

600 

800 

1,400 

Bothlfthem-Allonbown-Reading ... 

400 

470 

700 

130 

170 

280 

Philadelphia  Metropolitan. .... 

1,910 

2,300 

3,300 

Wilmington  Metropolitan. ...... 

180 

240 

420 

Uppor  Banin..... 

240 

280 

380 

Southern  Banin  and  Coastal.*.* 

24o 

340 

540 
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the  smallest  share  of  l.m.nufacturing  of  any  sub-region*  As  mining 
declined,  there*  was  a marked  shift  of  employment  into  manufacturing 
and  service-type  indue tries,  do  have  assumed  in  the  projections 
that  the  rise  in  employment  will  be  somewhat  more  marked  than  in 
the  1930-155?  period  because  there  is  reason  to  believe  that  the 
depressing  effect  of  the  decline  in  the  anthracite  coal  industry 
may  have  been  largely  exhausted. 

The  Eethlehem-Allentovm-Reading  sub-region  has  a greater  con- 
centration of  its  employment  in  manufacturing  and  in  commodity 
producing  industries  than  any  of  the  other  sub-regions.  It  is  the 
only  one  of  them  where  the  long-term  trend  of  manufacturing  growth 
exceeded  tho  national  average.  Since  1939  the  expansion  of  manu- 
facturing employment  has  lagged.  This  was  due  largely  to  the  fact, 
as  sho'.m  by  the  195U  Census  of  Manufactures,  that  nearly  one -third 
of  the  manufacturing  employees  were  concentrated  in  the  relatively 
slow-growing  industries,  textiles  and  apparel,  as  compared  with 
one-seventh  for  the  entire  United  States.  In  view  of  the  impor- 
tance of  manufacturing  in  this  sub-region,  we  projected  its  total 
employment  growth  at  about  the  same  rate  as  that  for  the  entire 
Area. 

Of  the  four  sub-regions  for  which  more -than -average  growth  is 
projected,  two  are  metropolitan  areas  and  two  are  non-metropolitan 
areas  with  substantial  blocs  of  rural  population.  Tho  New  York 
Suppler  writ  grow  much  faster  than  the  regional  average  from  1930  to 
15??«  Tho  differential  growth  trends  of  the  individual  industry 
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groups  for  this  period  generally  reflected  this  higher  average  rate 
of  growth.  One  reason  for  assuming  that  this  faster  rate  will  con- 
tinue is  the  expectation  that  this  sub-region  will  receive  consider- 
able "spillovor"  from  the  adjoining  Metropolitan  Area. 

For  the  Trenton  Metropolitan  Area,  the  projection  of  a somewhat 
more  rapid  expansion  was  based  on  growth  trends  since  1930.  The 
assumption  that  this  would  continue  is  believed  to  be  warranted  by  a 
number  of  considerations  involving  favorable  transportation  facilities 
and  proximity  to  areas  of  substantial  industrial  expansion. 

The  growth  of  the  Wilmington  Metropolitan  and  the  Southern  Basin 
and  Coastal  Areas  may  be  expected  to  be  affected  by  much  the  same 
favorable  factors.  The  projections  of  employment  in  these  regions 
also  take  into  account  the  recent  differential  growth  trends  of  the 
major  industry  groups.  The  new  bridge  across  Chesapeake  Bay  and  the 
Memorial  Bridge  across  the  Delaware  River  should  stimulate  industries 
in  both  areas  that  rely  to  an  important  extent  on  highway  transporta- 
tion. It  is  assumed  that  both  will  attract  industries  that  are  large 
water  users  and  also  seek  deep  water  transportation  adjacent  to  good 
highway  and  railroad  networks.  The  new  bridges  and  the  new  highway 
network  already  built,  and  those  that  will  be  added  in  the  coming 
years,  can  hardly  fail  to  give  an  appreciable  stimulus  to  the  impor- 
tant recreation  industry,  and  to  other  noncommodity-producing  indus- 
tries of  the  Southern  Basin  and  Coastal  Area. 


Population:  Recent  Changes  and  Projections 


The  population  projection  of  the  DRSA  which  we  have  used  suggests 
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Table  J8 

DELAWARE  RIVER  SERVICE  AREA 
POPULATION  BY  SUB-REGIONS,  1870-1956 


Delaware 

Now 

Rivor 

Now 

York 

Service 

York 

City 

Bethlehem- 

Area, 

City 

Supple- 

Allentown- 

Trenton 

total 

Met, 

rnent 

Reading 

Met. 

Population  (thouaanos) 


1870 

a,  507 

2,176 

321 

296 

a6 

1680 

5,1486 

2,795 

3ai 

33a 

58 

1890 

6,852 

3,676 

aio 

370 

80 

1900 

8,737 

5,Oh9 

a66 

a25 

95 

1910 

ll,l|2U 

7,oa9 

558 

506 

126 

1920 

13,555 

8,a9i 

6a8 

580 

160 

1930 

16,705 

10,859 

783 

658 

187 

19U0 

17,715 

11,661 

857 

675 

197 

1950 

19,811 

12,912 

1,039 

736 

230 

1955 

21,589 

13,851 

1,221 

798 

250 

1956 

21,877 

ia,oa9 

1,227 

799 

253 

Phila- 

Wil- 

Southern 

delphia 

mington 

Upper 

Basin  & 

Met, 

Met, 

Basin 

Coastal 

Population  (thousands) 

1870 

1,059 

87 

389 

132 

i860 

1,296 

102 

aio 

150 

1890 

1,580 

122 

a39 

173 

1900 

1,892 

135 

a69 

206 

1910 

2,268 

150 

519 

2a7 

1920 

2,71)4 

185 

515 

262 

1930 

3,137 

198 

5U7 

335 

19I4O 

3,200 

222 

553 

351 

1950 

3,671 

268 

sai 

aia 

1955 

U,121 

329 

551 

a69 

1956 

a,  157 

3b6 

551 

U9a 
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f.  rise  from  2l|-  million  in  1955  to  25  million  in  1965,  to  30  million 
in  1980  and  to  a figure  nearly  double  the  1955  total  by  the  terminal 
date  of  our  survey.  The  rate  of  increase  over  the  entire  time  3pan 
is  1.2  percent  per  year,  intermediate  between  the  1 percent  rate  oi 
the  past  25  years  and  the  past  50  year  rate  of  l-g-  percent. 

The  projections  for  the  sub-regions  — and  here  again  we  warn 
of  the  probable  high  margin  of  error  of  some  particular  estimate  ~ 
were  obtained  from  their  relationship  to  the  U.  S.  population  trend, 
and  to  the  general  economic  activity  of  the  sub-region  based  largely 
upon  the  analysis  of  employment.  The  general  growth  pattern  of  each 
sub-region  in  the  past  two  or  three  decades  was  projected  into  the 
future,  but  in  one  or  two  instances  substantive  variations  from  re- 
cent trends  are  projected. 

Of  the  eight  sub-regions,  the  population  for  four  is  projected 
to  grow  at  a more  rapid  rate  than  the  U.  S.  average.  All  of  these  — 
b'ilmington,  Southern  Basin  end  Coastal,  Trenton,  and  New  York  City 
Metropolitan  Supplement  --  have  experienced  rapid  population  growth 
in  the  recent  past.  The  other  four  sub-regions  — which  include  the 
larger  cities  and  90  percent  of  the  population  of  the  area  — are 
projected  to  grow  at  a somewhat  lesser  rate  than  the  U.  S.  average, 
with  one,  the  Upper  Basin,  calculated  to  be  well  below  average. 

In  the  post  half  century  the  population  of  the  D3SA  has  more 
than  doubled,  exceeding  slightly  the  average  rate  of  growth  for  the 
United  States  as  a whole.  Thi3  period  is  divided  into  two  parts  of 
about  equal  duration  which  have  different  rates  of  growth.  Through 
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Hgun  12 

Population 

Delaware  River  Service  Area  Sub-Regions 

Thousands  (ratio  scale) 


20,000 

10,000 

5.000 

4.000 

3.000 

2.000 

1,000 

500 
400 

300 
200 

100 

50 
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the  decade  of  the  1920's  the  growth  rate  was  appreciably  higher  than 
that  for  the  United  States.  These  were  years  of  heavy  immigration 
from  abroad,  and  this  area  obtained  a greater  proportion  of  its  popu- 
lation growth  from  the  foreign  born  than  other  ports  of  the  country. 
The  highly  urbanized  character  of  this  region  was  associated  with 
a loner  birth  rate  than  the  U.  S,  average,  and  the  smaller  natural 
increase  was  augmented,  in  addition  to  the  migration  from  abroad, 
by  internal  movement  from  other  parts  of  the  oountry. 

Since  1930,  the  rate  of  population  growth  in  the  URSA  has  been 
below  the  average  for  the  United  States.  The  slackening  coincided 
with  reduced  immigration.  The  statistics  available  for  the  States 
of  this  area  and  selected  data  for  the  principal  cities  indicate 
that  the  movement  of  persons  into  the  area  has  lessened,  but  it  has 
continued  to  be  a significant  influence.  Although  out-migration  has 
also  been  substantial,  the  movement  into  urban  centers  has  continued 
strong,  accelerating  after  the  period  of  the  depression  whloh  has 
curtailed  mobility  generally.  Particularly  important  have  been  the 
stream  of  individuals  moving  upward  from  the  Southeast  end  the  influx 
of  Puerto  Ricans  in  the  past  two  deoadss  into  New  York  City, 

Although  the  largest  number  of  migrants  have  been  attracted  to 
tho  large  urban  centers,  the  most  rapid  growth  rate  in  the  past  genera- 
tion has  occurred  in  other  sub-regions  of  the  area  — Y/ilmington,  the 
Southern  Basin  and  Coastal  Area,  Trenton,  and  the  New  York  City  Supple- 
ment. In  projecting  the  growth,  primary  emphasis  ha3  been  placed 
upon  the  more  recent  trondu. 

Tho  series  used  for  both  employment  and  population  are  based 
upon  place  of  residence.  Employment  opportunities  based  upon  an 
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DELAWARE  RIVER  SERVICE  AREA 


Table  39 


POPULATION  BY  SUB-REGIONS,  1930-1955 


(Thousands) 


I 1930 

! 1940 

! 1950 

! 1955 

CONTINENTAL  UNITED  STATES.. 

122,775 

131,669 

150,697 

164,303 

Delaware  River  Service  Area 

16,705 

17,715 

19,811 

21,589 

New  York  City  Metropolitan.... 

10,859 

11,66.1 

12,912 

13,851 

New  York  City  Supplement...... 

783 

857 

1,039 

1,221 

Bethle hem-Allentoun -Reading. . , 

658 

675 

736 

798 

Trenton  Metropolitan .......... 

187 

197 

230 

250 

Phi lade lphia  Metr opol i tan ..... 

3,137 

3,200 

3,671 

4,121 

Wilmington  Metropolitan..... .. 

198 

222 

268 

329 

Upper  Basin 

547 

553 

sa 

551 

Southern  Basin  and  Coastal.... 

335 

351 

414 

469 

DELAWARE  RIVER  SERVICE  AREA 
POPULATION  PROJECTIONS  BY  SUB-REGIONS, 
(Thousands) 

1965-2010 

Table  ko 

i - 1 

> W65  , 

1980 

I 2010 

UNITED  STATES 

195,000 

248,000 

370,000 

Delaware  River  Service  Area..... 

25,000 

30,000 

42,000 

New  York  City  Metropolitan.... 

16,000 

18,500 

25,000 

New  York  City  Supplement 

1,500 

2,000 

3,400 

Bethlehem-Alientovn -Reading. . . 

900 

1,100 

1,550 

Trenton  Metropolitan 

300 

400 

650 

Philadelphia  Metropolitan 

4,800 

5,800 

7,900 

Wilmington  Metropolitan ....... 

450 

600 

1,000 

Upper  Basin 

650 

750 

950 

Southern  Basin  and  Coastal.... 

600 

850 

1,300 

analysis  by  industries  has  been  used  as  the  chief  reliance,  and 
population  estimates  .are  consistent  with  the  employment  projec- 
tions. 


Y'e  have  not  attempted  to  evaluate  any  limiting  factors  in 
the  projections  which  might  impede  or  prevent  the  assumed  growth. 

Vie  know  of  none  but,  if  there  be  such  factors,  this  would  be  a 
project  for  others  to  study  <md  evaluate  after  specification, 
if  necessary  for  particular  needs  or  purposes. 

Sub-Region  Trends 

Estimates  obtained  from  the  Bureau  of  the  Census  of  components 
of  population  change  for  the  sub-regions  from  1940  to  1956  are 
3hown  in  Tables  41  and  42.  The  components  of  population  growth  for 
tills  period  show  a natural  increase,  i.e„,  excess  of  births  over 
deaths,  for  each  of  the  sub-regions.  Net  migration  occurred  into 
each  sub-region  except  the  Upper  Basin  area. 

In  the  three  areas  which  registered  the  more  rapid  rates  of 
growth  — Vfilmington,  the  New  York  City  Supplement,  and  the  South- 
ern Basin  and  Coastal  Area  — migration  accounted  for  a larger 
portion  of  the  rise  than  the  natural  increase.  In  each  of  these 
areas  the  pattern  of  population  growth  is  similar  and  diverges  from 
the  average  for  the  DBSA.  During  the  few  decades  prior  to  1930, 
when  the  EISA  growth  exceeded  that  of  the  U.  S.,  these  sub-regions 
grew  at  about  the  same  rate  as  the  U.  S.  average,  whereas  in  the 

period  since  then  they  have  grown  more  rapidly. 
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Table  4l 


COMPONENTS  OF  POPULATION  CHANGE 
(Thousands) 


1940  to  1930 

Net  change 

Comoonents  of  change 
Natural  increase: Net  migration 

2,109 

1,473 

635 

New  York  City  Metropolitan.*,* 

1,2^3 

967 

286 

New  York  City  Supplement.,,.** 

197 

65 

132 

Bethlehera-Allentown-Reading*  * * 

60 

51 

9 

Trenton  Metropolitan* ..,*..... 

30 

16 

11* 

1*64 

291 

172 

Wilmington  Metropolitan....... 

48 

28 

20 

- 8 

32 

-1*0 

Southern  Basin  and  Coastal..., 

65 

23 

1*2 

Table  42 

DELAWARE  RIVER  SERVICE  AREA 
COMPONENTS  OF  POPULATION  CHANGE 
(Thousands) 

195o~t5~19^~ 

Components  of  change 

Net  change  Natural" increase: Net  migration 


Delaware  River  Service  Area...., 

2,065 

l,Uo8 

657 

New  York  City  Metropolitan..,* 

1,137 

891 

2 46 

New  York  City  Supplement. ».«.« 

188 

79 

109 

Bet hie hem-Allentown-Reading. . * 

63 

1*1* 

19 

Trenton  Metropolitan. 

23 

17 

6 

Philadelphia  Metropolitan. .... 

486 

292 

191* 

Wilmington  Metropolitan......* 

77 

30 

1*7 

Upper  Basin.... ....... 

10 

25 

-15 

Southern  Basin  and  Coastal., ,, 

81 

29 

52 
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Although  the  decennial  data  available  do  not  permit  precise 


timing  of  changes  in  the  rate  of  growth,  the  pick  up  in  growth 
evidently  came  earlier  for  Wilmington  and  the  New  York  Supplement 
areas  than  for  the  Southern  Basin  and  Coastal  Area.  The  Wilming- 
ton Metropolitan  Area  grew  relatively  less  than  the  national  aver- 
age to  1910,  at  which  time  it  had  reached  a population  of  150,000. 
Then  followed  an  on-and-off  period,  with  a pick  up  in  the  decade 
following  1910,  and  a slackening  in  the  1920' s in  relation  to  the 
national  average.  Since  1940,  the  population  growth  has  been  strong, 
rising  50  percent  in  less  than  two  decades  to  350,000  in  1956. 

The  Southern  Basin  and  Coastal  Area  in  the  period  prior  to 
1920  grew  less  rapidly  tlian  tho  national  average,  but  since  has 
grown  more  rapidly  with  a tendency  for  the  rate  to  rise  in  the  more 
recent  years.  Improved  transportation  facilities  for  the  Delaware 
Eastern  Shore  counties  has  been  an  important  factor  in  reducing 
transport  costs  to  markets  to  the  west  and  south. 

The  Trenton  Metropolitan  Area  has  more  than  kept  pace  with  the 
rate  of  growth  in  the  U.  S.  population  in  the  past  half  century. 
Trenton  growth  was  appreciably  higher  for  a number  of  decades  prior 
to  1920,  and  has  been  about  equal  to  the  national  average  since  that 
time.  The  projection  for  the  area  assumes  an  appreciably  higher 
growth  tlian  the  average  projected  for  the  Delaware  Area. 

For  the  New  York  City  Supplement  Area,  population  growth  has 
been  determined  chiefly  by  the  relationship  of  the  region  to  the 
Hew  York  City  Metropolitan  Area.  In  the  period  before  1920,  the 
Supplement  .'.rea  grew  less  rapidly  than  did  Hew  York  City,  Hiring 
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these  years  the  distance  from  Nev;  York  City  — as  short  as  it 
was  in  mile3  — was  a handicap.  The  suburbs  adjacent  to  the 
city  (within  the  present  Metropolitan  Area)  were  experiencing 
rapid  growth  which  continued  to  accelerate  through  the  decade 
of  the  1920' s.  The  Supplement  Area  held  its  own  during  the 
1920’s,  i.e.,  in  relation  to  Nev;  York  City  Metropolitan  Area  — 
growing  from  650,000  to  785,000  in  this  decade. 

Since  then  the  Nev;  York  City  Supplement  has  grown  more  rapidly 
than  either  the  New  York  City  Metropolitan  Area  or  the  United  States. 
It  has  about  matched  the  growth  rate  of  the  immediate  New  York  City 
suburbs.  The  population  of  the  Supplement  Area  reached  1 million 
in  1950,  and  then  rose  one-fifth  by  1956.  A continued  rapid  rise 
is  projected  for  this  Area  which  is  becoming  more  closely  integrated 
with  the  Metropolitan  Area.  The  extent  of  the  future  spill-over 
from  the  central  city  area  will  depend  upon  a number  of  inter- 
related developments  including  transportation  arrangements  and  the 
type  of  housing  development. 

About  two- thirds  of  the  population  in  the  TPSL  live  in  the 
Nev;  York  Metropolitan  Area.  Nev;  York  City  grew  at  a more  rapid 


rate  than  the  United  States  tlirough  1930,  with  the  peak  rate  of 
growth  for  a decade  since  1870  attained  in  the  1900-1910  period 
when  foreign-born  immigration  exerted  its  greatest  influence. 

But  the  growth  rate  continued  high  through  the  1920’ s.  The  growth 
since  then  has  been  largely  in  the  suburbs,  but  it  lias  remained 
substantial.  The  population  grew  1 million  between  1950  and  1956 


- 115  - 


to  a total  of  14  million.  Growth  at  somewhat  le3s  than  the  nation- 
al average  rate  has  been  projected  for  the  next  half  century* 


Density  Problems 

The  principal  density  problems  for  the  DRSA  are  present  in  the 
New  York  City  Area.  For  this  sub-region,  the  implication  of  the 
projections  is  that  the  average  density  i3  projected  to  rise  from 
around  3*500  persons  per  square  mile  at  present  to  6,000  persons 
per  square  mile  in  2010  for  (ill  land  in  the  area. 

These  average  figures  conceal  the  particular  nature  of  the 
land  development  which  has  taken  place  in  the  New  York  Metropolitan 
Area  in  the  past  half-century.  The  land  that  has  been  newly  "de- 
veloped" in  a given  period  ha3  been  characterized  by  a lower  or 
declining  density  compared  with  earlier  developments  --  the  well 
known  "horizontal"  tendency,  dubbed  "urban  sprawl".  Thus,  between 
1900  and  1940  the  population  of  the  area  a little  more  than  doubled 
but  the  intensively  developed  land  area  quadrupled.  Again  between 
1940  and  1954,  the  population  rose  one-fifth,  but  the  intensively 
developed  land  area  almost  doubled. 

Paradoxically,  the  developed  land  area  in  the  New  York  Metro- 
politan Area  has  housed  a declining  number  of  persons  per  square 
mile  over  the  past  half-century,  but  the  area  has  expanded  rapidly. 
Our  projection  does  not  imply  that  this  horizontal  movement  will 
continue  uninterruptedly  for  the  next  hit  If -century.  In  fact,  such 
a trend  would  exhaust  the  available  land  in  the  Metropolitan  Area 
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wall  before  203.0  and  would  imply  more  spill-cv 
ing  areas  than  we  have  assumed. 

The  Philadelphia  Metropolitan  Area  contained  4.-  million  per- 
sons in  195>o,  one-fifth  of  the  total  for  the  DA'iA.  Since  1900,  the 
growth  rate  of  Philadelphia  has  averaged  about  the  same  as  that  for 
the  United  States.  The  chief  divergence  was  a greater  slackening 
in  growth  during  the  decade  of  the  1930' s and  a somewhat  more  rapid 
increase  since  that  time,  especially  in  the  past  few  years.  The 
interpretation  of  this  growth  pattern  with  respect  to  future  prospects 
depends  upon  the  relative  permanency  of  the  factors  which  have  in- 
creased the  rate  of  population  growth  in  recent  years  in  relation 
to  that  of  the  Nation.  The  projection  made  assumes  that  the  Phila- 
delphia Metropolitan  'reu  -.’ill  grow  at  about  as  rapid  a rate  U3  the 
EISA  and  moderately  less  rapidly  than  the  United  States. 

The  combined  standard  metropolitan  areas  of  Uethlehem-Allentown- 
Easton  and  of  Heeding  -re  grouped  together  along  with  Hunterdon  County, 
New  Jersey,  into  one  area  for  the  purpose  of  this  report  and  referred 
to  as  Bethlehem-Allentov.'n-'..ending.  In  1956,  this  area  had  800,000 
persons.  Since  1950  the  rate  of  growth  in  population  in  the  area 
lias  approached  that  of  the  U,  3.,  but  it  was  appreciably  less  in 
earlier  years.  The  leg  in  growth  continued  during  most  of  the  period 
between  or  Id  ".'nr  I and  .’orld  Tr  II  rnd  was  most  pronounced  in 
leading,  but  the  other  two  principal  cities  in  the  area  also  experi- 
enced long  periods  of  little  growth.  In  the  next  fifty  years  popu- 
lation in  this  area  is  projected  to  nearly  double. 
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The  Upper  Basin  position  has  been  one  of  approximate  popu- 
lation stability  in  the  past  few  decades.  In  recent  years  part 


of  the  natural  increase  has  been  offset  by  net  migration  from 
the  area.  A part  of  the  weakness  in  economic  activity  in  the 
area  is  attributable  to  declining  coal  mining  operations.  Manu- 
facturing has  done  better.  Continued  extension  in  manufacturing 
is  implied  in  the  projection  of  the  population  rise  ahead. 

Households 

One  aspect  of  the  general  population  which  is  of  interest 
for  a number  of  uses,  and  which  has  been  requested  fear  this  gen- 
eral economic  survey,  is  the  number  of  households. 

In  the  past  25  years,  the  average  number  of  persons  per  house- 
hold has  shown  a considerable  decline.  Accordingly,  the  number  of 
households  has  shown  a greater  relative  rise  than  total  population 
both  for  the  United  States  and  for  the  Delaware  River  Service  Area, 

Aaide  from  the  birth  rate,  the  influences  which  have  led  to 
the  reduction  in  the  size  of  household  may  have  largely  spent 
their  force,  especially  the  "undoubling"  which  has  taken  place  in 
the  past  several  years  following  the  general  consolidation  of 
households  which  occurred  both  in  the  depression  years  before 
tforld  T.’ar  II  and  during  and  inrnie  cl  lately  after  the  war.  The  as- 
sumption is  made,  then,  that  the  average  size  of  households  will 
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Table  4} 


NUMBER  OF  HOUSEHOLDS  BY  SUB-REGIONS,  1930-1955 
(Thousands) 


1930 

1940 

1950 

.1955 

UNITED  STATES 

29,905 

34,949 

42,857 

47,788 

4,076 

4,724 

5,711 

6,499 

New  York  City  Metropolitan. ... 

2,668 

3,146 

3,777 

4,286 

195 

224 

292 

340 

Bethlehem-Allentown -Reading. • • 

161 

177 

209 

228 

Trenton  Metropolitan* ......... 

43 

49 

59 

69 

Philadelphia  Metropolitan. •••• 

742 

831 

1,019 

1,163 

Wilmington  Metropolitan....... 

47 

57 

75 

94 

Upper  Basin......... 

131 

142 

155 

163 

Southern  Basin  and  Coastal.. •• 

89 

99 

125 

156 

Table  44 

DELAWARE  RIVER  SERVICE  AREA 
PROJECTIONS  OF  THE 

NUMBER  OF  HOUSEHOLDS  BY  SUB-REGIONS,  1965-2010 

(Thousands) 

_ 1965 

1980 

2010 

UNITED  STATES ••••••••• 

57,000 

74,000 

117,000 

Delaware  River  Service  Area..... 

7,400 

9,100 

13,500 

New  York  City  Metropolitan. ... 
New  York  City  Supplement...... 

4,800 

420 

5,800 

570 

8,400 

1,000 

Bethle  hem-Allentown -Reading. . • 
Trenton  Metropolitan. •• ••••••• 

Philadelphia  Metropolitan..... 

260 

do 

i,35o 

310 

110 

1,650 

460 

180 

2,400 

Wilmington  Metropolitan....... 

Upper  Basin........ 

Southern  Basin  and  Coastal. ... 

120 

190 

200 

170 

220 

280 

300 

300 

460 
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show  little  change  in  the  next  two  or  three  decades  and  then  will 
decline  somewhat  reflecting  the  assumed  trend  in  the  birth  rate. 

The  number  of  households  in  the  DRSA  is  projected  to  double  dur- 
ing the  ne;rt  half  century, 

Water  Use  Estimation 

As  indicated  in  the  introduction,  the  analysis  and  projec- 
tions of  the  growth  of  the  Delaware  River  Service  Area  were  to 
aid  the  Corps  of  Engineers  in  their  projection  of  future  water 
requirements.  The  technical  phases  of  appraising  probable  future 
water  supplies,  water  quality,  and  demand  for  water  by  different 
types  of  users  is  covered  in  other  parts  of  the  Corps  of  Engineers' 
project. 

Rapidly  increasing  per  capita  gross  water  consumption  is 
clearly  a part  of  the  economic  expansion  of  the  United  States, 

To  the  extent  that  rising  water  use  per  capita  is  a part  of  our 
mounting  standard  of  living,  we  may  expect  a continuation  in  the 
growth  oS  per  capita  use  of  water. 

Estimated  total  gross  water  use,  excluding  irrigation,  in  the 
United  States  in  1955  was  at  the  average  of  145  billion  gallons 
per  day,  or  884  gallons  per  capita.  Per  capita  daily  average  con- 
sumption in  the  Delaware  River  Basin  in  1955  was  estimated  to  be 
about  920  gallons  per  day,  exclusive  of  irrigation,  in  the  report 
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by  J.  C.  Kammorer  of  the  United  States  Department  of  the  Interior, 
Geological  Survey,  January  1957.  Hence,  for  the  purpose  of  de- 
riving estimates  of  the  general  order  of  magnitude  of  future  water 
requirements  in  the  Delaware  River  Service  Area,  it  seems  to  us 
that  it  would  be  reasonable  to  assume  that  they  will  follow  a pat- 
tern closely  related  to  the  rate  of  growth  of  the  Nation, 

If  the  data  developed  for  the  Corps  of  Engineers  by  the  Public 
Health  Service  provide  a tabulation  of  the  past  growth  of  water 
use  in  the  Delaware  River  Service  Area,  it  should  be  possible  to 
work  out  the  relationship  of  water  requirements  to  the  broad  measure 
of  economic  growth  of  the  Area  — personal  income  in  constant 
dollars.  Such  requirements  are  clearly  related  to  the  basic  growth 
in  the  Nation  and  in  the  region.  The  related  data  on  population, 
households,  and  employment  should  provide  additional  bases  for 
estimating  requirements  for  particular  types  of  water  use. 


Table  45 


EMPLOYMENT  IN  MAJOR  INDUSTRY  GROUPS,  1900,  1930,  AND  1955 

(Millions) 


1900 

1930 

1955 

Number 

% of 
total 

Number 

i~~oT 

total 

1930  as 
% 1900 

Number 

of 

totil 

1955  a u 
% 1930 

United  States: 

All  industries,  total,* 

29.29 

100.0 

1:8.83 

100.0 

166.7 

65.25 

100.0 

133.6 

All  commodity  pro- 
ducing industries,,* 

17.63 

60.2 

26.42 

54.1 

149.9 

29.17 

44.7 

110.4 

Agri forostry, 
f idling, 

10,51 

35.9 

10.75 

22.0 

102.3 

6.36 

io.5 

63.8 

All  other  commodity 
producing  indus - 

tries,, •••••••• ,,,, 

7.11 

24.3 

15.67 

32.1 

220.3 

22.31 

34.2 

142.4 

All  noncomnodity  pro- 
ducing industries., . 

11.66 

39.3 

22.41 

45.9 

192.2 

36.08 

55.3 

I61.0 

All  industries  except 
agri.,  forestry. 

18.77 

100.0 

38.08 

100.0 

202.8 

58.39 

100.0 

153.3 

Commodity  producing,. 

7,11 

37.9 

15.67 

41.2 

220.3 

22.31 

33.2 

142.4 

Noncommodity  pro- 

11.66 

62,1 

22.41 

58.3 

192,2 

36.03 

61.3 

I61.0 

Delaware  River  Sorvice  Area: 
All  industries,  total,,  3,71 

100.0 

7.31 

100.0 

196,3 

9.07 

100.0 

124.1 

All  commodity  pro- 
ducing industries.,. 

1.65 

44.4 

3.09 

42.2 

187.1 

3.64 

40.2 

113.1 

Agri,,  forestry, 
fisning, •««*•■«,, ,, 

.25 

5.8 

•21 

2,9 

83.0 

.15 

1.6  ‘ 

71.0 

All  other  commodity 
producing  indus- 

tries,,,.,,,,. ...,» 

1.40 

37.6 

2.98 

39.3 

206.0 

3.50 

38.5 

121.5 

All  noncomnodity  pro- 
ducing industries,,. 

2.07 

55.6 

4.22 

57.8 

204.5 

5.43 

59.8 

128.6 

All  industries  except 
agri,,  forestry, 

fishing..,,,.,.,,.,. 

3.46 

100.0 

7.10 

100.0 

205.2 

8.92 

100.0 

125.7 

Commodity  producing,. 

1.40 

40.3 

2.88 

40.5 

206,0 

3.50 

39.2 

121.5 

Noncomnodity  pro- 

due  ing .*,,.. 

2.07 

59.7 

4.22 

59.5 

204.5 

5.43 

60.3 

128.6 

r • 


Table  46 

NONAGRICULTURAL  EMPLOYMENT 
IN  SELECTED  INDUSTRY  GROUPS,  1930  AND  1955 
(Thousands) 


1930 

Number  % of 
total 

Number 

total 

1955  aa 
% 193C 

United  States: 

An  nonagri cultural  industries. 

total 

38,350 

100*0 

58,521 

100.0 

152.6 

All  nonagricultural  commodity 

producing  industries..... ....... 

15,9U1 

1*1.6 

22,1*38 

38.3 

11*0.8 

Manufacturing,  total..., 

11,1*98 

30.0 

17,121 

29.3 

11*8.9 

Food  & kindred  products 

907 

2.1* 

1,531 

2.6 

168.8 

Chemicals  & allied  products,. 

621 

1*6 

doi* 

1.1* 

129.5 

Petroleum  & coal  products.... 

— 

— 

315 

.5 

— 

Primary  metals 

627 

1.6 

1,329 

2.3 

212.0 

Paper  & allied  products 

21*3 

.6 

55U 

.9 

228.0 

Other  commodity  producing 

industries 

1*,  Ul*3 

11.6 

5,317 

9.1 

119.7 

All  noncommodity  producing 

industries,  total...... 

22,1*09 

58.1* 

36,083 

61.7 

161.0 

Delaware  River  Service  Area: 

AH  nonagricultural  industries. 

7,106 

100.0 

8,932 

100.0 

125.7 

AH  nonagricultural  commodity 

producing  industries.,. ••«.••••• 

2,883 

1*0.6 

3,502 

39.2 

121.5 

Manufacturing,  total... ........ 

2,197 

30.9 

2,907 

32.5 

132.3 

Food  & kindred  products.,*,.* 

135 

1.9 

215 

2.1* 

159.3 

Chemicals  & allied  products.. 

102 

1.1* 

190 

2.1 

186.3 

Petroleum  & coal  products. • •• 

— 

— 

65 

.7 

— 

Primary  metals............... 

67 

.9 

11*6 

1.6 

217.9 

Paper  & allied  products...... 

38 

.5 

80 

.9 

210.5 

Other  commodity  producing 

industries... ••••••••••••••*•• 

686 

9.7 

5 95 

6.7 

86.7 

All  noncommodity  producing 
industries,  tot.il*,,,.., . 


1*,223  59.1*  5,1*30  60.8  128.6 


DELAWARE  RIVER  SERIVCE  AREA 
EMPLOYMENT  PATTERNS  BY  SUB-REGIONS,  1930  AND  1955 
(Percent  of  total  employment  in  each  area) 


Table  47 


Nonagricultural  All  non- 
All  Agri-  commodity  produc-  commodity 

industries  culture  ing  industries  producing 

Total  Manufac-  industries 
turing 


Delaware  River  Service  Area: 


1930 

100.0 

2.6 

39.4 

30.1 

57.8 

1955 

100.0 

1.6 

38.6 

32.0 

59.8 

New  York  City  Metropolitan 

1930 

100.0 

1.0 

37.1 

28.3 

61.9 

1955 

100.0 

o.5 

35.6 

30.0 

63.9 

New  York  City  Supplement 

1930 

100.0 

8.2 

39.9 

31.8 

51.9 

1955 

100.0 

3.8 

43.0 

34.1 

53.1 

Bethlehem-Allentown-Reading 

1930  100.0 

8.3 

51.5 

43.2 

40.5 

1955 

100.0 

4.8 

55.2 

47.9 

40.3 

Trenton  Metropolitan 

1930 

100.0 

3.9 

45.4 

36.4 

50.7 

1955 

100.0 

1.6 

41.8 

33.6 

56.4 

Philadelphia  Metropolitan 

1930 

100.0 

3.3 

44.4 

35.7 

52.3 

1955 

100.0 

1.6 

43.7 

36.2 

54.8 

Wilmington  Metropolitan 

1930 

100.0 

9.5 

44.1 

35.7 

46.4 

1955 

100.0 

3.7 

46.3 

37.5 

5o.o 

Upper  Basin 

1930 

100.0 

14.4 

48.0 

19.3 

37.6 

1955 

100.0 

9.8 

44.4 

31.8 

45.8 

Southern  Basin  and  Coastal 

1930 

100.0 

17.1 

28.6 

17.1 

54.3 

1955 

100.0 

10.9 

32.1 

20,2 

57.0 

DELAWARE  RIVER  SERVICE  AREA 


Table  4 8 


EMPLOYMENT  PATTERN,  APRIL  1930 
(Thousands) 


Delaware 

New 

River 

New 

York 

United 

Service 

York 

City 

Bethlehem- 

States 

Area, 

City  Supple- 

Allentown- 

total 

total 

Met, 

msnt 

Reading 

1*8,833 

7,309 

1*,859 

318 

261* 

Commodity  producing 

26,1*23 

3,086 

1,852 

153 

158 

Manufacturing,  total,,, 

11,1*98 

2,197 

1,373 

101 

in* 

Food  & kindred  products, ,,,, 

907 

135 

87 

k 

5 

Chemicals  & allied  products. 

621 

102 

70 

k 

3 

Petroleum  & coal  products, ,, 

—a 

— 

— 

— 

Primary  metal  industries,,,. 

627 

67 

5 

2 

16 

Paper  & allied  products,.,.. 

21*3 

38 

22 

1 

2 

Noncommodity  producing 

22,1*09 

l*,223 

3,007 

165 

107 

Phila- 

Wil- 

Southern 

Trenton 

delphia 

mington 

Upper 

Basin  & 

Met. 

Met. 

Basis 

Coastal 

All  industries,. •••*,,., 

77 

1,365 

81* 

202 

12*0 

Commodity  producing 

industries,  total.,, .,••••,, 

38 

651 

1*5 

126 

61* 

Manufacturing,  total.,,,.,... 

28 

1*87 

30 

39 

21* 

Food  & kindred  products,,,,. 

1 

30 

1 

3 

3 

Chemicals  & allied  products. 

— 

15 

6 

2 

1 

Petroleum  & coal  products, 

— 

— 

— 

— 

— 

Primary  metal  industries, ,,, 

— 

1*1 

2 

1 

— 

Paper  & allied  products,. ,,, 

— 

11 

2 

1 

— 

Noncommodity  producing 

industries,  total,. 

38 

7Ui 

39 

76 

76 

- 125 


Table  49 

DBIAP7AR3  RIVER  SiiRVICE  AREA 
EMPLOYMENT  PATTERN,  APRIL  1940 
(Thousands) 


Delaware 

New 

River 

New 

York 

United 

Service 

York 

City 

Bethlehem- 

States 

Area, 

City 

Supple- 

Allentown- 

total 

total 

Mot. 

raont 

Reading 

45,166 

6,613 

4,421 

322 

254 

Commodity  producing 

industries,  total,, ••••«•••« 

22,018 

2,567 

1,533 

146 

154 

Manufacturing,  total,,,,,,,,. 

10,573 

2,044 

1,278 

101 

122 

Food  & lcindred  products,,,.. 

1,094 

158 

103 

5 

7 

Chemicals  Sc  allied  products. 

440 

118 

77 

4 

2 

Petroleum  & coal  products..* 

201 

43 

26 

1 

mm 

Primary  natal  Industrie s,.*. 

634 

67 

16 

1 

23 

Paper  & allied  products. ... • 

328 

53 

32 

l 

3 

Noncommodity  producing 

industries,  total,,,,, 

23,119 

4,oU5 

2,889 

176 

101 

Phila- 

Wil- 

Southern 

Trenton 

delphia 

mington  Upper 

Basin  Sc 

Met. 

Met. 

Met, 

Basin 

Coastal 

All  industries,,,,,, 

76 

1,165 

86 

165 

123 

Commodity  producing 

35 

515 

42 

90 

53 

Manufacturing,  total,,,,,,,,. 

29 

425 

31 

31 

23 

Food  &.  kindred  products, ,,,, 

1 

35 

1 

3 

3 

Chemicals  & allied  products. 

— 

19 

13 

2 

1 

Petroleum  & coal  products,,. 

— 

15 

1 

MW 

— 

Primary  metal  industries,* •• 

1 

22 

1 

3 

mm 

Paper  & allied  products,,.,. 

--- 

16 

— 

1 

— 

!!onco»v;«odity  producing 

hi 

649 

44 

75 

70 

! 
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Table  50 

DELAWARE  RIVER  SERVICE  AREA 
EMPLOYMENT  PATTERN,  APRIL  1950 
(Thousands) 


United 

States 

total 

Delaware 

River 

Service 

Area, 

total 

New 

York 

City 

Met. 

New 

York 

City 

Supple- 

ment 

Bethlehem- 

Allentovn- 

Reading 

57,222 

8,102 

5,338 

418 

312 

Commodity  producing 

Industries,  total..,,,,.,,,. 

25,95 0 

3,232 

1,937 

186 

185 

Manufacturing,  total,,,,,,,,. 

Hi,  576 

2,596 

1,623 

136 

149 

Food  & kindred  produots,.,,. 

1,399 

189 

119 

6 

8 

Chemicals  A allied  products. 

659 

166 

107 

6 

4 

Petroleum  & coal  products, •• 

287 

58 

33 

1 

— 

Primary  metal  industries,,,. 

1,167 

119 

39 

8 

30 

U67 

72 

lili 

1 

5 

Moncommodity  producing 

31,272 

U,870 

3,400 

233 

128 

Trenton 

Met, 

Phila- 

delphia 

Met, 

Wil- 

mington 

Mot, 

Upper 

Basin 

Southern 
Basin  A 
Coastal 

Alt  industries, 

98 

1,467 

106 

201 

161 

Commodity  producing 

industries,  total. 

45 

645 

52 

111 

70 

Manufacturing,  total......... 

38 

527 

39 

50 

34 

Food  & kindred  products. .... 

1 

43 

2 

3 

6 

Chemicals  A allied  products. 

1 

27 

17 

2 

2 

Petroleum  A coal  products. •• 

— 

23 

1 

— 

Primary  metal  industries.,.. 

3 

33 

2 

5 

— 

Paper  & allied  products..... 

1 

19 

1 

l 

— 

Koncommodity  producing 

industries,  total.,. 

53 

322 

54 

90 

91 

127  - 
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EMPLOYMENT  PATTERN,  1955 
(Thousands) 


Delaware 

New 

River 

New 

York 

United 

Service 

York 

City 

Bethlehem- 

States 

Area, 

City 

Supple- 

Allentown- 

total 

total 

Met. 

ment 

Reading 

All  industries................. 

65,250 

9,073 

5,897 

U95 

357 

Commodity  producing 

29,168 

3,610 

2,128 

232 

213 

Manufacturing,  total, 

17,121 

2,907 

1,768 

169 

171 

Food  Sc  kindred  products 

1,531 

215 

129 

8 

10 

Chemicals  & allied  products. 

80U 

190 

117 

7 

5 

Petroleum  Sc  coal  products... 

315 

65 

— 

— 

— 

Primary  metal  Indus trie 8 .... 

1,329 

1U6 

U9 

9 

32 

Paper  Sc  allied  products..... 

55U 

80 

52 

2 

5 

Koncommodity  producing 

industries,  total. 

36,083 

5,100 

3,769 

263 

1 M 

■5G331 

Wil- 

Southern 

Trenton 

delphla 

mington  Uppor 

Basin  Sc 

Met. 

Met. 

Met. 

Basin 

Coastal 

All  industries........ «..«..... 

110 

1,671 

136 

21U 

193 

Commodity  producing 

Industries,  total...,,..,... 

U7 

757 

68 

116 

83 

Manufacturing,  total., 

37 

6ol* 

51 

68 

39 

Food  Sc  kindred  products. .... 

2 

52 

2 

U 

8 

Chemicals  Sc  allied  products. 

1 

33 

21 

3 

3 

Petroleum  Sc  coal  products... 

— 

— 

— 

— 

Primary  metal  Indus trie a.... 

3 

U7 

2 

3 

1 

Paper  Sc  allied  products.. ... 

1 

18 

1 

1 

— 

Noncornodity  producing 

industries,  total........... 

62 

915 

69 

98 

no 
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DELAWARE  RIVER  SERVICE  AREA 
POPULATION  GROWTH  RATES  BY  SUB-REGIONS,  1870-1956 


Delaware 

New 

River 

New 

York 

Service 

York 

City 

Bethlehem- 

Area, 

City 

Supple- 

Allentown- 

Trenton 

total 

Met. 

ment 

Reading 

Met. 

Average  Annual 

Percent  Growth  Per  Period 

1870-80 

1.98 

2.53 

.60 

1.21 

2.35 

1880-90 

2.25 

2.78 

1.86 

1.03 

3.27 

1890-1900 

2.1*6 

3.22 

1.29 

1.1*0 

1.71* 

1900-10 

2.72 

3.38 

1.81 

1.76 

2.86 

1910-2C 

1.73 

1.88 

1.50 

1.37 

2.1*2 

1920-30 

2.11 

2*1*9 

1.91 

1.27 

1.57 

1930-1*0 

.58 

.72 

.90 

.26 

.52 

19U0-50 

1.12 

1.03 

1.93 

.87 

1.57 

1950-55 

1.73 

l.lil 

3.30 

1.61* 

1.68 

1950-56 

1.67 

1.1*2 

2.81 

1.36 

I.60 

Wil- 

Southern 

delphla 

mington 

Upper 

Basin  & 

Met. 

Met. 

Basin 

Coastal 

Average  Annual  Percent 

Growth  Per 

Period 

1870-80 

2.OI4 

1.60 

.53 

1.28 

1880-90 

2.00 

1.81 

.69 

1.1*3 

1890-1900 

1.81 

1.02 

.66 

1.76 

1900-10 

1.83 

1.06 

i.02 

1.83 

1910-20 

1.81 

2.12 

- .08 

.59 

1920-30 

1.1*6 

.68 

♦60 

2.1*9 

1930-1*0 

.20 

1.15 

.10 

.1*7 

19140-50 

1.38 

1.90 

- .22 

1.66 

1950-55 

2.31, 

U.19 

.37 

2.53 

1950-56 

2.09 

U.35 

.31 

2.?9 
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POPULATION 

- RELATIVE 

DISTRIBUTION  EY  SUB-REGIONS,  1870-1956 

Delaware 

New 

River 

New 

York 

Service 

York 

City 

Bethlehem- 

Ax'ea, 

City 

Supple- 

Allentown-  TrentOn 

total 

Met. 

no  nt 

Reading  Met. 

Areas  as 

a Percentage  of  Delaware  River  Service  Area  Totals 

1670 

100.0 

1x8.3 

7.1 

6.6  1.0 

i860 

100.0 

51.0 

6.2 

6.1  1.1 

1890 

100.0 

53.7 

6.0 

5.U  1.2 

1900 

100.0 

57.6 

5.3 

Uo9  1*1 

1910 

100.0 

61.7 

U.9 

u.lt  1.1 

1920 

100.0 

62.6 

U.8 

U.3  1.2 

1930 

100.0 

65.0 

U.7 

3.9  1.1 

3$’U0 

100.0 

65.8 

U.8 

3.8  1.1 

1950 

100.0 

65.2 

5.2 

3.7  1.2 

1955 

100.0 

6U.2 

5.7 

3.7  1.2 

1956 

100.0 

6)4.2 

5.6 

3.7  1.2 

Phila- 

Wil- 

Southern 

delphia 

mington 

Upper 

Basin  & 

Mot. 

Met. 

Basin 

Coastal 

Areas  as 

a Percentage  of  Delaware  River  Service  Area  Totals 

1070 

23.5 

1.9 

8.6 

2.9 

1C30 

23*6 

1.9 

7.5 

2.7 

1C90 

23.1 

1.8 

6.U 

2.5 

3900 

21.7 

1.5 

5.U 

2.U 

1910 

19.9 

1.3 

U.5 

2.2 

1920 

20.0 

l.U 

3.6 

1.9 

1930 

is.  e 

1.2 

3.3 

2.0 

19).i0 

18.1 

1.3 

3.1 

2.0 

1950 

18.5 

l.U 

2.7 

2.1 

1955 

19.1 

1.5 

2.6 

2.2 

lr’5j 

19.0 

1.6 

2.5 

2.3 

Chapter  IV 


CHARACTERISTICS  OF  FOREIGN  TRADE 

Through 

DELAWARE  RIVER  PORTS 


The  International  trade  going  through  the  Delaware  River  porta 
does  not  appear  to  be  merely  a function  of  the  economic  growth  of 
the  area  adjacent  to  the  river.  The  combined  tonnage  of  imports 
and  exports  has  expanded  over  the  past  two  decades  at  a consider- 
ably higher  rate  than  the  tonnage  of  all  U.  S.  ocean borne  foreign 
trade. 

A closer  look  at  the  composition  of  the  cargo  movements 
through  the  Delaware  River  suggests  that  the  rise  in  the  volume 
of  imports  was  due  to  basio  changes  in  the  relation  between  the 
availability  of,  and  the  requirements  for,  basic  resource  materials 
in  a major  part  of  the  United  States. 

The  growth  in  the  tonnage  imported  has  been  concentrated  in 
relatively  few  commodities.  Crude  petroleum  accounted  for  about 
65  percent  of  the  rise,  iron  ore  for  about  30  percent.  Other  com- 
modities, imports  of  which  increased  significantly  since  the  pre- 
war period,  include  fuel  oils,  metallic  ores  and  concentrates 
other  than  iron  ore,  gypsum  and  other  non-oetallie  minerals.  Im- 
ports of  sugar  and  molasses  which  accounted  for  about  one-fourth 


- 131  - 


of  the  tonnage  imported  in  1935  fell  off  tonnage-wise,  and  gen- 
eral dry  cargo  imports  remained  practically  unchanged. 


On  the  export  side,  the  rise  in  coal  and  grain  movements 
nearly  equaled  the  total  increase  in  the  volume  of  exports. 
General  cargo  exports  also  rose,  but  export  shipments  of  petro- 
leum and  products  declined. 

The  significance  of  the  Delaware  River  ports  in  interna- 
tional trade  is  more  in  the  case  of  imports  than  of  exports. 

In  1935,  import  tonnage  was  about  3 times  as  high  as  export  ton- 
nage, and  in  1956  about  6£  times  as  high. 

The  tonnage  of  trade,  both  exports  and  imports,  cannot  be 
estimated  in  the  same  manner  as  the  value  since  it  is  dominated 
by  relatively  few,  anc  generally  low-valued,  commodities.  Near- 
ly half  of  the  total  U,  S,  import  tonnage  in  1956  consisted  of 
crude  petroleum  and  fuel  oil  which  accounted  for  about  one-eighth 
of  the  value  of  oceanborne  imports.  Iron  ore  and  bauxite  ac- 
counted for  about  20  percent  of  the  import  tonnage  but  only  for 
less  than  3 percent  of  the  import  value. 

Export  tonnage  is  also  strongly  influenced  by  relatively 
few  commodities,  such  as  coal,  wheat,  fuel  oil,  and  iron  and 
steel  scrap. 

Mainly  because  of  the  large  increase  in  imports  of  petro- 
leum and  iron  ore,  the  tonnage  of  imports  increased  from  the 
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If  the  tonnage  of  total  U.  S.  trade  had  been  extrapolated 
from  the  prewar  to  the  postwar  period  on  the  basis  of  a con- 
stant relationship  between  tonnage  and  a price-adjusted  value, 
the  tonnage  would  liave  been  greatly  underestimated.  This  in- 
dicates the  margin  of  errors  which  may  be  associated  with  pro- 
jections of  foreign  trade  tonnage  based  on  extrapolation  of 
historic  data. 

The  margin  of  error  would  have  been  even  greater  if  the 
foreign  trade  tonnage  moving  through  the  Delaware  River  porta 
had  been  extrapolated  on  the  basis  of  overall  measurements  and 
the  composition  of  the  trade  in  the  prewar  period. 

Relation  of  Markets  and  Sources  of  Supply 

The  growth  of  imports  of  crude  petroleum  and  iron  ore 
through  the  Delaware  River  is,  of  course,  closely  related  to 
shifts  in  the  sources  of  supplies  of  these  materials.  As  U.  S. 
demand  for  them  grew  faster  during  the  postwar  period  than  do- 
mestic supplies,  and  as  the  gradual  exhaustion  of  the  best  do- 
mestic sources  raised  the  cost  of  domestic  production,  imports 
increased.  The  sources  of  production  available  abroad,  Vene- 
zuela and  the  Middle  East  for  crude  oil,  and  Venezuela  and 
several  other  Latin  American  countries,  Africa,  and  Labrador 
for  iron  ore,  favored  the  establishment  of  processing  industries 
along  the  eastern  seaboard  of  the  United  States.  The  choice  of 
the  Delaware  River  Basin  including  the  Port  of  New  York  area  for 
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the  location  of  petroleum  refining  and  distributing  facilities 
was  no  doubt  influenced  by  the  proximity  to  the  large  Middle 
Atlantic  markets. 

Thus  the  development  both  of  imports  and  of  the  size  of  the 
petroleum  industry  in  that  area  was  determined  by  the  location 
of  the  markets  as  veil  as  by  the  change  in  the  sources  of  raw 
materials  required  to  meet  the  domestic  demand. 

In  the  longer  run  the  portion  of  domestic  demand  supplied 
through  Imports  may  grow  more  rapidly  than  the  total  domestic 
petroleum  demand  — as  has  been  the  case  during  the  postwar 
period.  In  that  case  the  importance  of  the  Delaware  River  area 
as  a port  of  entry  of  the  crude  product  and  a point  of  refining 
and  distribution  will  also  grow  relatively  more  than  total  pe- 
troleum demand  in  the  United  States  or  in  the  Middle  Atlantio 
region  because  the  marketing  area  of  that  region  would  expand 
westward. 

The  rise  in  the  import b of  iron  ore  is  only  in  part  asso- 
ciated with  the  development  of  steel  production  in  the  area. 

The  latest  information  available  indicates  that  about  two-thirds 
of  the  volume  imported  in  1956  through  Delaware  River  ports  was 
unloaded  at  the  Port  of  Philadelphia,  the  remainder  in  other 
places  in  the  area,  including  Morrisville,  Pennsylvania.  A 
large  part  of  the  imports  through  Philadelphia  are  transshipped 
to  inland  points  such  as  Pittsburgh.  This  applies  particularly 
to  iron  ore  obtained  from  the  new  developments  along  the  Quebec- 


j 


i 

i 

I 
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Labrador  border.  These  operations  flow  from  investments  abroad 
by  U.  S.  steel  companies  in  the  Pittsburgh  area.  The  iron  ore 
used  in  the  Morrisville  plant  originates  mostly  in  Venezuela 
where  private  companies  have  large  investments  in  mining  facili- 
ties. 

The  future  of  iron  ore  traffic  through  the  Delaware  River 
will  thus  depend  upon  several  developments  which  would  be  diffi- 
cult to  evaluate  at  this  time. 

1.  The  extent  to  which  expansion  of  steel  output  will  de- 
pend upon  ores  imported  from  Africa  and  Latin  America.  (In  both 
continents  new  developments  are  envisaged.)  The  most  advan- 
tageous location  of  new  steel  mills  using  such  ores  would  be 
along  the  Atlantic  within  easy  reach  of  the  Appalachian  coal 
deposits.  The  Delaware  River  area  is  certainly  within  the  radius 
of  the  best  locations,  but  otter  areas  likewise  afford  attractive 
lc  cations. 

2.  Potential  traffic  through  the  Delaware  River  would  be 
affected  competitively  by  the  development  underway  of  the  St. 

Lawrence  waterway,  but  this  factor  has  not  been  evaluated  in 
connection  with  this  particular  report. 

3.  The  expansion  in  traffic  through  the  Delaware  River 
would  be  affected  to  the  extent  that  new  steel  producing  capacity 
might  tie  based  on  Canadian  ores  shipped  through  the  Great  Lakes 
or  tiie  use  of  lower  grade  U.  S.  ores  from  the  Lake  Superior 
region. 
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Short-run  Influences  on  Exports 

On  the  export  side,  the  volume  of  traffic  for  the  short  run 
depends  mainly  on  shipments  of  grain  and  coal. 

For  neither  commodity  are  the  Delaware  River  ports  major 
points  of  shipments.  In  1955  coal  shipments  were  about  3 percent 
of  total  waterborne  U.  S,  coal  exports  and  grain  shipments  not 
quite  6 percent.  In  1956,  however,  the  share  of  the  Delaware 
River  ports  increased  somewhat.  Consequently,  the  volume  of 
traffic  in  these  commodities  not  only  depends  upon  the  size  of 
the  foreign  trade  but  also  on  its  distribution  among  several 
oompeting  ports.  The  demand  for  U.  S.  coal  by  European  countries 
has  been  estimated  by  the  OEEC  to  decline  in  the  near  future  or 
at  least  not  to  expand,  partly  as  a result  of  the  increased  use 
of  other  sources  of  energy,  and  partly  by  increasing  the  effi- 
ciency in  the  use  of  coal.  Long-run  prospects  for  continued 
high  or  growing  exports  of  grains  from  the  United  States  appear 
to  be  more  favorable  as  the  population  throughout  the  world  con- 
tinues to  rise. 

In  grain  exports,  however,  the  opening  of  the  St.  Lawrence 
may  well  affect  the  share  going  through  Delaware  River  ports, 
though  it  may  be  expected  that  the  combined  totals  will  increase. 

The  future  of  foreign  trade  traffic  through  the  Delaware 
River  cannot  be  estimated  on  the  basis  of  recent  experiences. 
Continuous  shifts  in  the  relative  supply  position  of  the  United 
States  and  other  countries  for  raw  materials  may  within  a 
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relatively  short  time  add  new  commodities  to  those  now  imported 
and  exported  by  that  region.  Some  of  these  commodity  movements 
may  be  associated  with  the  establishment  of  major  processing  in- 
dustries which  may  be  new  to  that  area. 


IMPORTS  AND  EXPORTS  OF  PRINCIPAL  PRODUCTS  THRCKJGH  THE 
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Chapter  V 


SOURCES  AND  METHODS 

used  in 

PREPARING  BASIC  MEASURES 

This  is  the  first  regional  survey  that  the  Office  of  Busi- 
ness Economics  has  made  for  an  area  representing  a part  of  a 
State.  Consequently,  it  involved  the  development  of  techniques 
and  the  assembly  of  data  from  a wide  variety  of  sources  which 
we  have  spelled  out  in  this  section.  This  has  been  done  so  that 
users  may  know  how  the  measures  were  put  together,  and  because 
we  regard  this  as  a useful  guide  to  others  who  may  wish  to  do 
similar  studies  of  other  regions. 

This  chapter  describes  the  sources  and  methods  underlying 
the  economic  measures  used  in  this  survey.  They  include  personal 
income,  population,  and  employment . The  following  explanatory 
notes  describe  both  the  historical  series  and  the  projections. 

Major  guides  were  developed  for  the  Delaware  Service  Area  and 
for  the  sub-regions  which  were  delineated  for  purposes  of  this  study. 
Data  were  prepared  for  the  19  counties  in  the  Area,  including  those 
in  the  Delaware  River  Basin  and  the  relatively  nearby  counties  which 
are  either  present  or  potential  users  of  the  Delaware  River  waters. 
Availability  of  basic  data  requirod  for  our  measurements  was  an 
important  factor  in  the  grouping  of  counties  that  was  determined. 
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PERSONAL  INCOME  ESTIMATES 


Personal  income,  the  most  comprehensive  measure  of  economic 
activity  that  can  be  prepared  on  a geographic  basis,  provides  a 
yardstick  for  charting  the  past  growth,  and  future  potential,  of 
the  Delaware  River  Service  Area.  It  is  a gauge  of  both  economic 
aotivlty  and  purchasing  power. 

Official  estimates  of  personal  income  on  a less-than-national 
basis  are  limited  to  those  prepared  annually  by  the  Office  of  Bus- 
iness Economics  for  the  it8  States,  the  District  of  Columbia,  and 
Hawaii.  The  first  task  in  making  the  economic  survey  of  the  Del- 
aware River  Service  Area,  therefore,  was  to  prepare  estimates  of 
personal  income  for  the  sub-regions  which  had  been  delineated.  It 
may  be  noted  that  these  notes  describe  the  estimates  through  1955. 
In  updating  the  report  in  1959  the  personal  income  figures  were  ex- 
tended to  1957.  No  changes  were  made  in  this  section,  however,  as 
the  methodology  used  for  1955  iu  directly  applicable  for  1957. 

A large  body  of  economic  information  on  metropolitan  areas, 
cities,  counties,  and  other  local  areas  is  available  from  govern- 
ment and  business  sources.  The^e  data  fall  generally  into  one  of 
two  classes.  They  are  part  of  the  i actual  array  collected  in  the 
periodic  industrial  and  population  censuses  of  the  Federal  Govern- 
ment; or,  they  are  by-products  of  the  administrative  functions  of 
some  operating  cjency  or  organization  — governmental  or  private. 
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A major  example  of  by-product  type  material  is  afforded  by  the  tab- 
ulations made  by  State  Unemployment  Insurance  (Ul)  agencies  of  wages 
and  salaries  disbursed  in  each  county  of  a State  by  employers  in 
industries  covered  by  State  UI  laws-  By-product  data  compiled  by 
a private  business  organization  are  the  statistical  series  maintained 
by  various  State  associations  of  railroads.  In  most  instances, 
these  organizations  have  available,  or  can  prepare,  tabulations  of 
payrolls  disbursed  to  railroad  employees  county-by-county. 

Although  the  quantity  of  data  relevant  to  the  measurement  of 
personal  income  by  counties  is  large,  two  serious  deficiencies  limit 
their  usability  for  Income  estimation.  Certain  sizable  gaps  exist 
in  data  coverage.  For  example,  information  on  county  or  other 
local-area  distribution  of  income  from  dividends,  interest,  and 
rents  is  very  sparse.  Similarly,  little  direct  information  on  the 
net  income  of  self-employed  persons  is  available  at  the  county 
level. 

Secondly,  and  apart  from  gaps  in  coverage,  such  information 
on  economic  activities  as  ie  recorded  on  a county  basis  is  not  done 
within  the  framework  of  a coordinated  statistical  program  designed 
for  income  measurement.  For  the  most  part,  reported  statistical 
information  is  not  directly  or  wholly  suitable  for  this  purpose 
and  must  be  processed  to  adjust  for  differences  in  definition  and 
Bcope.  Local-area  income  measurement  therefore  becomes  a two-fold 
task:  Assembling  data  from  a multiplicity  of  sources  and  then 
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adapting  them,  through  estimation,  in  a step-by-step  buildup  of 


;ate  income  from  component  flows 


MAIN  STATISTICAL  APPROACH 


Several  main  aspects  of  the  statistical  approach  used  may 


be  noted 


Relatively  little  use  is  made  of  income  reports  of  individU' 


ernment  which  show  disbursements  made  to  persons.  Thi6  approach, 


it  is  felt,  makes  for  significantly  greater  accuracy 


The  local-area  estimates  prepared  in  this  study  are  tied 


directly  to  the  Department  of  Commerce  official  estimates  of  per 


the  State  total  for  each  income 


component  as  taken  from  the  official  State  income  series  is  broken 


down  or  allocated  to  the  various  counties  of  the  State  in  accord' 


ance  with  each  county's  proportionate  share  of  some  related  series 


available  on  a coiuity  basis.  This  allocation  procedure  makes  for 


greater  accuracy  in  the  county  estimates  because  most  components  of 


personal  income  can  be  estimated  more  accurately  for  States  than 


for  smaller  geographic  areas.  A Iso,  it  permits  the  utilization 


of  numerous  related  series  of  data  which  do  not  "match"  the  basic 


series  to  be  allocated  in  some  respect  such  as  definition  or  cover- 


age. Rstimates  based  on  direct,  comprehensive  data  are  generally 


more  accurate  than  those  based  on  indirect  allocators  and  the  direct 


approach  has  been  used  wherever  possible.  It  should  not  be  over 
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looked,  however,  that  in  numerous  instances  the  State  total  of  a 
component  to  he  allocated  has  been  derived  from  the  same  basic 
data  sources  as  the  allocating  series.  In  such  cases,  there  is 
no  essential  difference  in  accuracy  between  the  State  and  local- 
area  estimates. 

The  allocation  procedure  is  carried  out  in  detail.  Separate 
estimates  sire  made  for  each  of  more  than  100  components  of  income 
and  total  personal  income  is  derived  by  summing  the  individual 
series.  This  detailed  approach  accomplishes  three  main  purposes. 

It  permits  the  maximum  utilization  of  all  available  sources  of  infor- 
mation and  thus  minimizes  errors  that  would  stem  from  the  estima- 
tion of  broad  components  on  the  basis  of  data  differing  in  6cope  or 
internal  composition.  Secondly,  the  detailed  approach  brings  into 
play  the  potent  factor  of  "offsetting  errors".  The  tendency  for 
errors  in  underlying  components  to  compensate  in  the  totals  is  a 
phenomenon  observed  repeatedly  in  the  field  of  income  estimation 
when  a detailed,  careful  statistical  procedure  is  followed. 

Finally,  a concomitant  result  of  the  use  of  a detailed  alloca- 
tion method  is  that  it  yields  a considerable  quantity  of  analytically 
useful  information  with  regard  to  sources  of  income  in  local  areas. 

It  is  recognized,  of  course,  that  a substantial  amount  of  the  indus- 
trial detail  that  stems  from  use  of  the  allocation  procedure  is  not 
sufficiently  reliable  to  warrant  separate  analysis.  Rather,  this 
detail  should  be  viewed  as  worksheet  entries  in  the  buildup  of  larger 
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and  more  reliable  income  components.  Nevertheless,  a detailed 
statistical  approach  has  the  merit  of  providing  more  usable  ana- 
lytical information  them  would  any  other  feasible  approach. 


Closely  related  to  the  aspect  of  industrial  detail  is  that  of 
geographic  detail.  Kstimates  of  the  various  income  components 
were  made  on  a county  basis  to  the  extent  possible.  Figures  for 
the  sei:rate  counties  were  then  grouped  into  the  eight  sub-regions 
chosen  for  presentation  in  the  survey.  Although  counties  formed  the 
basic  "building  blocks",  estimates  are  not  shown  for  these  units. 

The  absence  of  county  figures  stems  from  two  factors.  First, 
for  a number  of  components,  the  most  satisfactory  data  on  which  to 
base  an  estimate  were  available  for  metropolitan  areas  or  for  groups 
of  counties.  In  such  instances  extension  of  geographic  detail  to 
the  county  level  was  sacrificed  in  favor  of  greater  accuracy  in  the 
over-all  estimates.  In  elaboration  of  this  point,  it  may  be  noted 
that  whereas  certain  of  the  detailed  income  estimates  must  be  classed 
as  statistically  unreliable  on  a county  basis,  they  appear  to  rate 
as  tolerably  satisfactory  when  the  county  figures  are  grouped  into 
area  totals. 

Secondly,  income  estimates  for  individual  counties  are  not 
shown  because  of  the  lack  of  requisite  data  for  making  adjustments 
to  take  account  of  commuting  of  workers  across  county  lines.  Certain 
income  components  (wages  and  salaries,  in  particular)  are  measured 
at  the  point  of  disbursement  (place  of  work),  while  others  (property 
income,  for  example)  are  estimated  on  a residence  basis,  l/here 


- 146  - 


workers  reside  in  one  county  and  work  in  another,  personal  income 
as  estimated  for  those  counties  is  partly  on  a "where-received" 
basis  and  partly  on  a "where-earned"  concept.  Data  suitable  to 
convert  personal  income  wholly  to  either  of  the  two  definitions 
are  lacking.  Accordingly,  the  commuter  problem  is  "solved"  by 
grouping  counties  into  geographic  areas  so  that  commuting  across 
area  lines  is  at  a minimum.  This  solution  precludes  the  publish- 
ing of  meaningful  estimates  for  individual  counties. 

Before  turning  to  a description  of  sources  and  methods  of 
estimation,  the  question  of  reliability  may  be  noted.  It  has  been 
made  evident  that  the  figures  on  personal  income  are  estimates, 
and  therefore  subject  to  error.  Some  of  the  components  entering 
into  the  total  are  highly  accurate  while  others  ore  quite  weak. 

In  neither  case  can  a mathematical  measure  of  reliability  be  at- 
tached to  the  figures. 

The  fact  that  the  reliability  of  the  county  income  estimates 
is  not  subject  to  quantitative  evaluation  stems  from  a number  of 
factors.  The  basic  data  entering  the  estimates  vary  in  quality  or 
accuracy;  they  differ  in  suitability  for  use  in  income  estimation; 
and  the  characteristics  of  a given  series  of  data  may  change  over 
time.  Also  operating  against  the  calculation  of  over-all  measures 
of  reliability  is  the  variety  of  stn'  ,tical  techniques  and  assump- 
tions that  must  be  used  in  processing  and  adjusting  the  basic  data 
for  income  measurement. 


In  view  of  these  conditions,  it  is  apparent  that  local-area 
income  estimates  must  be  evaluated  in  terms  of  their  adjudged  ade- 
quacy for  the  particular  purpose  at  hand. 

DERIVATION  OB'  THE  ESTIMATES 


The  following  summaiy  of  sources  and  methods  underlying  each 
of  the  main  elements  of  ’personal  income  lias  a twofold  purpose:  It 

provides  a means  of  assessing  reliability;  and,  it  serves  to  ac- 
quaint users  with  the  specific  content  of  the  personal  income 

estimates. 

A more  comprehensive  description  of  the  details  of  personal 
income  may  be  found  in  "Personal  Income  by  States  Since  1929",  a 
supplement  to  the  Purvey  of  Current  Business,  monthly  magazine  of 
the  Department  of  Commerce. .5/  This  State  Income  bulletin  contains 
a full  description  of  the  personal  income  series  in  terms  of  defini- 
tions and  of  sources  of  data  and  methods  of  estimation.  The  income 
figures  assembled  here  for  the  sub-regions  of  the  Delaware  accord 
exactly  with  the  State  estimates  in  concept  and  definition.  To  the 
extent  possible,  the  sources  of  data  and  estimating  teclmiques  used 
in  allocating  national  totals  to  the  States  were  used  to  further  ap- 
portion State  totals  to  the  counties.  Hence,  the  State  Income  bulle- 
tin will  provide  a basic  reference  for  those  wishing  a fuller  descrip- 
tion of  personal  income  and  its  derivation  than  that  set  forth  here. 


^ Copies  of  the  supplement  are  available  from  the  Superintendent  of 
Documents,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C., 
or  from  any  Department  of  Commerce  Field  Office  at  $1.50  each. 
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WAOBS  AND  SALARIES 

Wage  and  salary  disbursements  account  for  70  percent  of  all 
personal  income  in  the  Delaware  River  Service  Area.  Estimates 
of  this  segment  are  more  complete  and  reliable  than  those  for  any 
other  Mijor  type  of  income.  Because  of  their  sizable  weight  in  the 
total  income  flow,  they  insert  a large  measure  of  reliability  to 
the  over-all  estimates  of  personal  income. 

For  tbs  years  since  1950,  estimates  of  wages  and  salaries 
have  been  prepared  for  about  40  individual  industries.  For  1940 
and  1929,  the  number  for  which  separate  estimates  were  made  was 
reduced  to  15 • 

In  the  following  presentation  derivation  of  the  payroll  fig- 
ures is  discussed  in  two  parts.  The  first  includes  Industries  cov- 
ered by  State  unemployment  insurance  (Ul)  programs.  The  second 
group  consists  of  industries  not  covered  by  UI  and  for  which  other 
data  sources  — scow  direct,  others  indirect  » were  relied  upon. 

Social  Security  Coverage 

The  most  Important  source  of  statistical  infoxmation  on  pay- 
rolls for  the  period  of  the  past  two  decades  has  been  the  data 
collected  under  State  UI  programs.  Except  as  subsequently  noted, 
each  State  of  the  Delaware  Basin  furnished  county  tabulations  by 
detailed  industries  (approximately  75)  of  wage  and  salary 
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disbursements  made  by  firms  coming  under  its  UI  laws.  These  data 
formed  the  basis  of  the  1940,  1950,  and  1955  payroll  estimates  for 
industries  making  up  80  percent  of  all  wages  and  salaries  paid  in 
the  Delaware  Basin. 

The  reporting  systems  that  have  developed  under  the  State 
UI  laws  are  comprehensive  and  employ  regular,  compulsory  reporting 
by  employers.  The  accuracy  and  completeness  of  reported  data  is 
enhanced  further  by  the  fact  that  each  "covered"  firm  is  required 
to  maintain  a list  of  employees  and  their  wages  individually. 

Because  of  the  nature  of  the  reporting  systems,  then,  the  UI  data 
approach  the  ideal  for  income  estimation,  and  county  wage  and  sal- 
ary disbursements  in  industries  based  on  these  data  sure  considered 
quite  reliable. 

Despite  the  over-all  adequacy  that  charcterize  UI  tabulations 
generally,  the  figures  as  reported  by  the  individual  States  do  not 
constitute  a measure  of  total  payrolls.  Instead,  estimation  is 
required  to  fill  data  gaps.  In  New  York,  New  Jersey,  and  Connecti- 
cut, establishments  with  less  than  4 employees^/  are  exempt  from 
mandatory  UI  coverage.  Satisfactory  estimates  of  payrolls  in  these 
relatively  small  firms  were  derived  from  special  tabulations  of  the 
Bureau  of  Old-Age  and  Survivors  Insurance  (BQASI)  and  added  to  the 
UI  figures. 

i i/  Beginning  in  1956,  the  UI  programs  in  both  New  York  and  Connecti- 
cut cover  establishments  with  three  or  more  employees. 
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Unemployment  insurance  covers  firms  without  regard  to  size  in 
both  Delaware  and  Pennsylvania.  However,  more  serious  limitations 


of  a different  nature  marked  UI  information  in  these  two  States. 

In  Pennsylvania,  county  tabulations  were  available  for  only  one 
quarter  of  the  year.  Accordingly,  the  Pennsylvania  State  total  of 
payrolls  in  each  industry  covered  by  the  UI  program  was  distributed 
to  counties  in  1955  in  proportion  to  UI -reported  payrolls  in  the 
first  quarters  of  1955  and  1956  combined.  For  1950/  61  data  for  the 
first  quarter  of  1949  were  used  as  an  allocator,  while  for  1940  the 
UI  distributor  related  to  the  third  quarter  of  that  year. 

In  Delaware,  county  tabulations  of  UI  data  were  not  furnished 
for  detailed  industries  but  only  for  seven  broad  industry  divisions 
and  the  over-all  total.  Moreover,  no  UI  data  were  obtained  for  years 
prior  to  1950. 

In  addition  to  these  gaps  in  social  security  coverage  or  tab- 
ulations, numerous  minor  deficiencies  exist  in  all  btates.  As  an 
example,  there  is  the  problem  of  classifying  both  geographically  (by 
counties)  and  industrially  payrolls  left  unallocated  by  UI.  Again, 
allowance  must  be  made  for  certain  segments  of  various  industries 
which  are  outside  the  scope  of  the  otate  UI  laws.  These  include 
federally  chartered  credit  unions,  Federal  Reserve  Banks,  national 
banks  and  State  banks  that  are  members  of  the  Federal  Reserve  System 
in  New  Jersey,  electric  railways,  carrier  affiliates  in  the  industry 
services  allied  to  transportation,  insurance  solicitors  on  commission 
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basis,  and  employees'  tips.  In  some  instances,  payrolls  of  these 
industrial  segments  could  be  estimated  by  counties  quite  readily. 

In  others  the  task  was  difficult  and  the  results  less  satisfactory. 

In  the  absence  of  UI  data,  a special  procedure  was  necessary  to 
prepare  the  1940  estimates  for  Delaware.  Accordingly,  extrapolation 
by  one  of  three  general  types  was  used  to  extend  the  1950  Ul-based 
figures  back  a decade.  County  estimates  of  payrolls  in  mining,  con- 
struction, finance,  insurance,  and  real  estate  were  moved  from  1950 
to  1940  by  changes  in  special  aggregates  constructed  for  this  partic- 
ular purpose.  These  extrapolators  were  derived  for  1940  and  1950  as 
the  product  of  the  number  in  the  labor  force  in  each  industry  and 
average  wages  in  retail  and  wholesale  trade  combined.  Numbers  of 
workers  in  the  labor  force  were  taken  from  the  1940  and  1950  Census 
of  Population.  Average  wages  by  counties  were  computed  for  1950 
from  UI -reported  payrolls  and  employment  in  trade.  These  county 
averages  were  extended  to  1940  by  relative  changes  in  average  wages 
in  trade  between  1948  and  1939  as  calculated  from  the  Census  of  Bus- 
iness for  each  of  those  years. 

County  payrolls  in  1940  in  the  transportation,  communication, 
and  public  utilities  industries  (excluding  railroad  and  water  trans- 
portation) were  derived  in  the  same  manner  as  for  mining,  construc- 
tion, etc.,  with  one  minor  variation.  Average  wages  used  in  the 
extrapolation  reflected  those  in  trade  and  manufacturing  combined 
instead  of  in  trade  alone. 


County  estimates  of  average  wages  and  salaries  in  Delaware 
manufactures  in  1950  (based  on  Ul)  were  extended  to  1947  by  changes 
in  factory  payrolls  as  shown  in  County  Business  Patterns  for  1947 
and  1951.  The  resulting  county  figures  for  1947  were  then  extrapo- 
lated to  1940  by  total  manufacturing  payrolls  as  shown  in  the  1939 
and  1947  Census  of  Manufactures. 

A procedure  similar  to  the  above  was  followed  for  trade  and  for 
selected  service  industries  except  that  the  1950  figures  were  moved 
■first  to  1948  by  data  from  County  Business  Patterns  and  then  to  1940 
by  figures  reported  in  the  1939  and.  1948  Census  of  Business. 

In  the  absence  of  State  UI  data  prior  to  1938j  special  methods 
of  estimation  were  required  to  extend  "covered"  wages  and  salaries 
from  1940  to  1929*  These  methods  are  set  forth  below  in  summary 
fashion. 

For  wholesale  and  retail  trade  and  for  manufacturing,  county 
estimates  of  wages  and  salaries  in  1940  were  extrapolated  to  1929 
by  changes  in  payroll  disbursements  reported  in  the  1929  and  1939 
censuses  covering  these  industrial  sectors.  The  manufacturing  data 
required  two  types  of  adjustments.  Some  estimation  was  necessary 
to  obtain  figures  for  certain  of  the  less  industrialized  counties. 

In  addition,  only  selected  components  of  factory  payrolls  were  used 
in  the  extrapolator  as  there  is  some  question  regarding  comparability 
of  data  reported  by  the  Census  of  Manufactures  for  1939  with  those 
reported  for  earlier  years.  This  stems  from  the  fact  that  the  1939 
census  was  the  first  to  call  for  information  relating  to  all 
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employees  in  manufacturing  establishments,  including  those  engaged 
wholly  or  chiefly  in  distribution,  construction,  and  other  nonmanu- 
facturing activities.  As  the  extent  to  which  such  employees  were 
covered  in  earlier  censuses  cannot  be  ascertained,  components  includ- 
ing  wages  and  salaries  paid  them  were  excluded  from  the  extrapolating 
series  in  both  1929  and  1939" 

The  availability  of  census  data  for  trade  and  manufacturing  on 
a county  basis  in  1929  and  1939  gives  a solid  statistical  basis  to 
the  county  estimates  of  "covered"  payrolls  in  1929-  Together  wages 
and  salaries  in  trade  and  manufacturing  account  for  abort  two-thirds  of 
all  "covered"  payrolls  and  about  one -half  of  all  wage  and  salary  dis- 
bursements in  the  Delaware  Basin  in  192 9* 

County  payroll  figures  in  1940  for  construction,  transporta- 
tion (excluding  water  and  railroad),  and  the  "covered"  service  indus- 
tries were  extended  to  1929  by  the  product  of  persons  in  the  labor 
force  in  the  corresponding  industry  and  average  wages.  Numbers  of 
persons  were  obtained  from  the  1930  and  1940  Census  of  Population. 
Average  earnings  refer  to  the  manufacturing  and  trade  industries  and 
were  computed  from  the  industrial  censuses  of  1939  End.  1929*  This 
group  of  industries  comprised  approximately  one-fourth  of  "covered" 
payrolls  in  the  Delaware  Basin  in  1929* 

The  final  two  "covered"  industries  are  raining,  and  finance, 
insurance,  and  real  estate.  The  1940  estimates  for  these  were  moved 
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to  1929  by  county  changes  in  the  total  number  of  persons  engaged 
in  these  industries  in  1930  and  1940  as  reported  in  the  censuses 
of  population  for  those  years. 


Noncovered  Industries 

County  estimates  of  wages  and  salaries  are  prepared  for  each 
of  12  industries,  or  types  of  employment,  not  covered  by  UI  data. 
These  include  farms;  Federal,  State,  and  local  governments;  rail- 
roads; private  households;  professional  and  related  services  (in- 
cluding medical  and  other  health  services,  nonprofit  membership 
organizations,  n.e.c.,  and  educational  services,  n.e.c.);  water 
transportation;  agricultural  services;  and  forestry  and  fisheries. 

The  formulation  of  estimates  for  each  of  these  industries  is  covered 
in  the  following  sections.  The  only  generalization  with  regard  to 
reliability  that  oan  be  applied  to  the  "noncovered"  group  as  a whole 
ie  that  payroll  estimates  for  this  group  are  less  accurate  than  those 
for  "covered"  industries.  Exceptions  to  even  this  broad  statement 
will  be  noted  below. 

Government . Benchmark  estimates  of  government  wage  and  salary 
disbursements  in  each  Delaware  Basin  county  in  1950  were  prepared 
from  data  in  the  1950  Census  of  Population.  A county  allocator  for 
each  of  the  five  States  in  the  Basin  was  prepared  as  follows.  Pre- 
liminary estimates  of  total  government  payroll  disbursements  in  the 
State  and  each  of  its  standard  metropolitan  areas  (SMAs)  were  com- 
puted as  the  product  of  number  of  employees  and  estimated  average 
earnings.  Data  on  number  of  employees  were  reported  for  each  State, 
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county,  and  SMA  by  the  census.  Average  earnings  in  19^9  (assumed 
to  he  the  seme  in  relative  terms  in  1950)  for  the  State  and  each  SMA 
were  derived  through  calculation  of  arithmetic  means  from  census 
data  showing  the  distribution  of  government  employees  by  total-income 
size  classes.  Such  income  distributions  were  not  available  for 
counties.  Accordingly,  the  combined  total  for  all  counties  not  part 
of  on  SMA  was  derived  by  subtraction  of  the  estimated  SMA  figures 
from  the  State  total.  This  residual  was  allocated  among  counties  in 
accordance  with  the  number  of  government  workers  in  each  county  as 
reported  in  the  census. 

Hie  estimates  derived  in  the  foregoing  manner  for  1950  are  con- 
sidered to  be  of  a high  order  of  reliability.  This  Judgment  is  based 
on  the  fact  that  nearly  90  percent  of  total  government  payrolls  in 
the  Delaware  area  in  1950  was  based  on  reported  income  data  while  only 
about  10  percent  rested  on  a distribution  of  a residual  based  on 
numbers  of  government  workers. 

The  1950  figures  were  extended  to  1955  and  to  1929  and  I9A0  by 
means  of  a specially  constructed  extrapolator.  This  series  represents 
the  piecing  together  of  information  from  numerous  and  diverse  sources. 
County  distributions  of  wage  and  salary  disbursements  were  derived 
for  (l)  Federal  Government  agencies,  (2)  8ta\:e  government  agencies, 

(3)  counties,  (4)  cities,  and  (5)  special  districts  (such  as  school, 
sewage,  or  transportation  districts).  An  indication  of  the  relia- 
bility of  the  government  payroll  component  nay  be  obtained  from  the 
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fact  that  since  1950  from  one -half  to  two -thirds  of  the  total 
extrapolating  series  is  based  on  reported  payroll  data  in  each 
State  except  New  York,  where  the  percentage  is  much  higher.  In  1940 
the  percentage  varies  between  one-third  and  one-half ; in  1929  there 
is  a further  reduction  in  the  percentage  directly  reported. 

The  Federal  segment  of  the  extrapolating  series  for  govern- 
ment payrolls  incorporates  the  following  direct  data-  A county 
distribution  of  Federal  civilian  wages  and  salaries  and  employment 
in  the  first  quarter  of  1956  became  available  with  the  extension 
of  UI  coverage  to  Federal  workers.  The  1956  payroll  distribution 
was  used  to  allocate  State  payrolls  in  1955*  These,  in  turn,  were 
extended  to  1950  by  changes  in  Federal  civilian  employment.  As 
noted,  the  number  of  workers  in  1955  (actually  1956)  were  obtained 
from  UI.  itaployment  in  1950  was  taken  from  a report  on  Federal  Civil- 
ian Employment  made  by  the  Joint  Committee  on  Reduction  of  Nonessential 
Federal  Expenditures  (Byrd  Committee)  to  the  Congress  of  the  United 
States  in  1950. 

For  1940  and  1929,  distributions  of  Federal,  postal  employees 
were  obtained  from  the  decennial  censuses  of  1930  and  1940  and  used 
to  allocate  State  totals  of  Post  Office  payrolls.  In  1929  postal 
payroll  disbursements  accounted  for  about  two-thirds  of  all  Federal 
pay;  in  1940  they  made  up  about  two-fifths.  Other  segnents  of  Federal 
civilian  wages  and  salaries  were  extended  from  1950  by  changes  in 
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population  except  that  from  1950  to  1940  changes  in  wages  and  sal- 
aries paid  civilian  employees  of  the  Defense  Department  were  assumed 
to  parallel  changes  in  military  strength. 

Information  on  the  county  distribution  of  State  government  pay- 
rolls was  limited.  New  York  State  reported  the  number  of  its  em- 
ployees located  in  each  county  in  1948,  1952,  and  1955*  For  the 
other  States,  county  distributions  of  State  government  employment 
in  1950  were  derived  by  subtracting  from  total  government  employ- 
ment as  reported  by  the  Census  estimated  employment  of  all  governmental 
units  other  than  those  at  the  State  level.  The  1950  relative  county 
distributions  were  altered  in  accordance  with  population  changes 
between  1929,  1940,  1950,  and  1955-  Employment  was  used  to  allocate 
State  totals  of  State  government  payrolls  to  counties. 

County  distributions  of  the  combined  payroll  of  counties,  cities 
and  special  districts  in  1955  were  prepared  from  data  in  the  1957 
Census  of  Governments.  These  distributions  were  extended  back  by 
the  sum  of  the  individual  series  described  below. 

Wages  and  salaries  disbursed  by  county  governments  in  1929  and 
1940  were  based  on  payroll  data  from  the  1932  and  1942  Census  of 
Government.  Estimates  for  195°  and.  1955  were  derived  by  extrapola- 
tion of  the  1940  figures  forward  by  county  changes  in  population. 

Estimated  payro3.1s  of  most  cities  in  1940,  1950,  and  1955  were 
obtained  from  Census  reports.  Figures  for  the  smallest  cities  were 
based  on  population.  A series  for  1929  was  constructed  from  expendi- 
ture data  contained  in  the  1932  Census  of  Governments. 
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Wages  and.  salaries  disbursed  by  special  districts  in  I95O  were 
based  chiefly  on  Census  reports.  For  1 929,  census -reported  data 
on  expenditures  in  1932  were  used.  Figures  for  1940  were  derives 
by  straightline  interpolation  between  1932  and  1940.  Estimates  foi 
1955  rested  on  an  extrapolation  of  the  1950  figures  by  population. 

Direct  data  on  military  pay  disbursements  are  not  available. 
Accordingly,  county  estimates  were  derived  via  military  strength. 

In  1940,  1950,  and  1955,  military  payrolls  were  allocated  in  two  parts. 
State  totals  of  cash  pay  and  pay  in  k . nd  (clothing  and  food)  received 
directly  by  military  personnel  were  distributed  among  counties  in 
proport i 021  to  military  strength  by  county  of  duty  station.  State 
totals  of  allotments  of  pay  made  by  military  personnel  to  their 
dependents  were  allocated  to  counties  by  the  sum  of  civilian  popula- 
tion and  military  strength  with  each  weighted  equally.  Military- 
pay  in  1929  was  distributed  among  counties  in  the  came  relative  pro- 
portion as  was  estimated  for  1940. 

For  1940  it  was  necessary  to  allocate  a spec  al  component  of 
government  payrolls  which  was  not  present  in  any  other  year  covered 
by  this  study  — wages  and  salaries  of  persons  on  work-relief  pro- 
jects. These  were  distributed  in  accordance  with  the  numbers  of 
persons  on  work-relief  in  each  county  a3  reported  by  the  1940  Census 
of  Population. 

Arri culture.  County  wages  and  salaries  in  farming  are  measure,' 
by  allocating  the  State  totals  of  farm  wages,  as  estimated  annually 
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■by  the  U.  S.  Department  of  Agriculture,  according  to  the  county  dis- 
tributions of  cash  farm  wages  reported  in  the  quinquennial  censuses 
of  agriculture.  The  essential  assumption  here  is  that  farm  wages 
paid  in  kind  are  distributed  among  the  counties  of  a State  in  pro- 
portion to  cash  wages.  This  assumption  is  of  minor  importance  on 
two  counts.  First  farm  wages  in  kind  account  for  only  a small  part 
of  total  farm  wages.  Second,  farm  wages  are  of  below-average  impor- 
tance as  a source  of  income  in  most  sections  of  the  highly  industrial- 
ized and  urban  Delaware  Basin. 

Railroads.  For  the  period  since  1950  county  estimates  of  rail- 
road wages  and  salaries  are  regarded  as  quite  reliable.  This  eval- 
uation stems  from  the  fact  that  the  Associated  Railroad  Organization 
of  each  State  except  Pennsylvania  furnished  a county  tabulation  of 
wageo  and  salaries  paid  railroad  employees  in  their  State.  These 
figures,  based  on  employer  reports,  are  quite  accurate. 

In  the  absence  of  comparable  information  for  Pennsylvania, 
county  estimates  of  railroad  wages  and  salaries  were  prepared  in  the 
manner  similar  to  that  described  below  for  the  professional  and 
related  services  industry. 

Also,  the  1929  estimates  for  all  States  (and  the  1940  figures 
for  New  Jersey)  were  derived  by  extending  the  1940  estimates  (1950 
for  New  Jersey)  back  by  relative  changes  in  the  number  of  persons 
employed  in  the  railroad  industry  as  reported  in  the  1929  and  1940 
Census  of  Population. 


Other  private  "noncovered"  industries.  For  the  remaining 
"noncovered"  industries  in  the  private  sector,  county  estimates  of 
wages  and  salaries  are  based  largely  on  data  from  the  decennial 
censuses  of  population.  Because  the  sources  of  data  and  methods  of 
estimation  are  common  to  all  industries  discussed  in  this  section, 
the  following  description  applies  equally  to  the  derivation  of  county 
payroll  disbursements  in  private  households,  medical  and  other  health 
services,  nonprofit  membership  organizations,  private  educational 
services,  water  transportation,  and  forestry  and  fisheries. 

For  these  industries,  benchmark  distributions  of  county  payroll 
disbursements  in  1950  were  prepared.  This  consisted  of  allocating 
the  Department  of  Commerce  State  total  for  individual  industries  among 
counties  in  accordance  with  the  pattern  exhibited  by  a preliminary 
estimate  based  on  information  in  the  1950  Census  of  Population. 

The  preliminary  series  for  each  industry  was  prepared  as  the 
product  of  the  number  of  private  wage  and  salary  workers  in  each 
county  and  estimates  taken  to  reflect  Jifferentials  in  average  earn- 
ings. The  number  of  private  employees  in  each  State  of  the  Delaware 
Basin  and  in  each  SMA  of  100,000  or  more  population  was  tabulated 
directly  from  the  1950  Census  of  Population.  For  counties  outside 
of  SMAs,  however,  the  employment  figures  in  noncovered  industries 
reflected  the  total  labor  force  and  not  simply  private  employees. 

This  county  distribution  was  used  to  allocate  the  residual  number 
of  private  wage  earners  calculated  as  the  difference  between  the  total 
number  in  the  State  and  the  number  in  3MAs. 
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Differentials  in  average  earnings  of  persons  in  each  "noncovered" 
industry  were  based  on  the  1950  Census  of  Population,  through  calcu- 
lation of  arithmetic  means  from  data  showing  the  distribution  of 
persons  by  total-income  size  classes.  Such  averages  could  be  com- 
puted only  for  the  State  as  a whole  and  for  each  SMA  of  250,000  or 
more  population.  An  estimate  of  average  earnings  in  the  combined 
areas  outside  of  SMAs  was  computed  from  the  residual  yielded  by  the 
subtraction  of  SMA  figures  from  State  totals.  This  residual  aver- 
age was  used  to  represent  each  county  lying  outside  an  SMA. 

In  assessing  the  reliability  of  the  1950  benchmark  estimates 
for  noncovered  industries,  it  should  be  noted  that  although  a rela- 
tively indirect  estimating  technique  was  used  for  a number  of  counties, 
these  were  the  less  urbanized  areas.  Hence,  in  terms  of  either 
wages  and  salaries  or  number  of  private  wage  and  salary  workers, 
approximately  nine-tenths  of  the  Basin  total  was  derived  from  directly 
reported  data  while  only  a relatively  small  proportion  was  estimated 
via  the  residual  method. 

The  benchmark  estimates  of  wages  and  salaries  in  the  various 
noncovered  industries  in  1950  were  extended  to  1955  as  follows. 

Private  household  payrolls  were  moved  forward  by  changes  in  wages 
and  salaries  in  personal  services  (a  covered  industry).  Nonprofit 
membership  organizations  were  extrapolated  by  UI  data  which  covered 
a substantial  portion  of  the  industry.  The  remaining  noncovered 
industries  were  extended  by  changes  in  population. 
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The  1950  county  estimates  were  moved  back  to  1940,  industry 
by  industry,  by  an  extrapolating  series  derived  as  the  product 
of  number  of  private  wage  and  salary  workers  and  average  wages 
in  seme  related  "covered"  industry.  The  derivation  of  the  employ- 
ment series  for  1950  has  been  described;  figures  on  employment  in 
19^0  were  obtained  from  the  1940  Census  of  Population  in  a directly 
comparable  manner.  Average  wages  in  1940  and  1950  were  computed 
from  the  UI  data  for  the  industry  selected  as  most  relevant  to  the 
noncovered  industry. 

The  1940  figures  for  noncovered  industries  were  extrapolated 
to  1929  by  changes  in  the  labor  force  of  the  appropriate  industry 
as  reported  in  the  1930  and  1940  Census  of  Population. 

Miscellaneous  industries.  This  last  category  of  wages  and  sala- 
ries consists  of  two  industries:  Agricultural  and  similar  service 

establishments  and  rest  of  the  world.  No  data  satisfactory  for  esti- 
mating their  distributions  by  counties  are  available,  but  these  in- 
dustries are  both  minor  industries  quantitatively.  Together  they 
totaled  only  $31  million  in  1955,  or  one-tenth  of  1 percent  of  all 
wage  and  salary  disbursements  in  the  Delaware  Service  Area. 

Payrolls  disbursed  by  agricultural  services  establishments  were 
allocated  among  counties  of  the  Delaware  Area  in  proportion  to  the 
distribution  of  the  net  income  of  farm  operators  (described  below). 


- 163  - 


The  "rest  of  the  world"  component  of  wages  and  salaries  repre- 
sents payments  received  by  United  States  residents  in  this  country 
fraa  international  organizations  (such  as  UN)  and  foreign  govern- 
ments. All  of  this  item  in  the  Delaware  Basin  is  assigned  to  the 
New  York  City  Metropolitan  Area. 

PROPRIETORS'  INCOME 

Proprietors'  income  measures  the  net  business  earnings  of 
owners  of  unincorporated  enterprises*  consisting  almost  entirely 
of  sole  proprietorships  and  partnerships  but  including  also  pro- 
ducers' cooperatives  and  other  numerically  minor  forms  of  noncor- 
porate business*  Farmers,  independent  professional  practitioners 
(such  as  physicians,  dentists,  and  lawyers),  entrepreneurs  in  non- 
farm  business,  and  others  in  a self-employment  status  are  included 
in  the  scope  of  proprietors'  income. 

Measurement  of  this  aggregate  is  considerably  more  difficult 
(and  less  accurate)  than  is  that  of  wages  and  salaries.  Contrary 
to  the  relative  abundance  of  data  in  the  area  of  payroll  estima- 
tion, little  direct  information  is  available  for  proprietors'  in- 
come. Such  data  as  do  exist  are  those  contained  in  the  1950  Census 
Ot  Population  — the  first  census  to  provide  information  along  this 
line.  Kiese  data  serve  as  the  principal  base  of  a series  that  is 
believed  to  furnish  a fairly  good  approximation  of  the  comparative 
importance  of  noncorporate  business  income  in  the  various  county 
or  sub-area  totals.  Estimates  for  years  other  than  1950  are  based 


- 164  - 


largely  on  indirect  information  and  hence  their  accuracy  is  signi- 
ficantly reduced. 

Two  broad  segments  of  proprietors'  income  may  be  differentiated 
with  respect  to  source  material,  and  methods  used  — nonfarm  pro- 
prietors' income  and  net  form  income.  The  methodology  used  for 
each  is  summarized  below. 

Nonfarm  Proprietors'  Income 

County  estimates  of  nonfarm  proprietors'  income  are  derived 
in  two  steps.  First,  benchmark  distributions  measuring  net  income 
in  all  nonfann  industries  combined  were  prepared  for  1950  and  for 
I929.  That  for  the  later  year  was  based  on  data  collected  in  the 
1950  Census  of  Population.  The  county  distribution  for  I929  was 
constructed  from  tabulations  of  Federal  individual  income  tax  re- 
turns filed  in  193^<  A*1  extrapolating  series  by  which  the  1950 

benchmark  was  extended  to  other  years  was  prepared  as  the  sura  of 
separate  estimates  for  each  of  12  industries. 

The  1950  benchmark.  A county  distribution  of  nonfarm  pro- 
prietors' income  in  1950  was  obtained  by  allocating  the  total  for 
each  State  in  accordance  with  the  distribution  of  county  estimates 
constructed  from  the  1950  Census  of  Population. 

This  distributing  series  was  derived  by  first  computing  aggre- 
gate Income  of  all  proprietors  (farm  and  nonfarm)  for  the  States, 
each  standard  metropolitan  area,  and  all  other  ocunti.es  combined  -- 
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the  last  computed  simply  as  the  difference  between  the  State  total 
and  that  of  all  SMAs  taken  together.  Farm  proprietors'  income, 
estimated  in  a manner  directly  paralleling  that  for  all  proprietors' 
income,  was  deducted  from  the  all -proprietors ' series.  This  gave 
estimates  of  nonfarm  proprietors'  income  for  each  State,  each  SMA, 
and  for  all  rion-SMA  counties  combined.  The  last  total  was  broken 
down  to  individual  counties  in  accordance  with  a relative  distri- 
bution of  the  number  of  nonfarm  proprietors  (total  self-employed 
minus  farmers)  in  each  county  with  numbers  weighted  by  average 
wages  and  salaries  of  employees  in  the  trade  and  service  indus- 
tries. Average  payrolls  were  calculated  from  data  in  County  Business 
Patterns,  a joint  publication  of  the  Departments  of  Commerce  and  of 
Health,  Education,  and  Welfare. 

The  procedure  used  to  allocate  the  residual  nonfarm  pro- 
prietors' income  to  counties  not  in  an  SMA  was  used  also  to  sepa- 
rate individual  counties  within  an  SMA  when  necessary. 

For  the  Delaware  service  area  as  a whole,  self-employment 
income  of  nonfarm  proprietors  living  in  SMAs,  for  which  the  esti- 
mates are  most  accurate,  accounted  for  five-sixths  of  the  total. 

The  1929  benchmark-  The  county  estimates  of  nonfarm  entrepre- 
neurial income  for  1929  are  weak.  They  were  prepared  by  distri- 
buting State  totals  by  adjusted  county  tabulations  of  proprietors' 
income  reported  by  individuals  on  Federal  income  tax  returns  for 
1934.  Farm  income  included  in  these  Internal  Revenue  tabulations 
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was  deducted  from  the  figures  on  an  estimated  basis  in  order  to 
secure  a nonfarro  series  and  thereby  eliminate  a systematic  bias 
in  the  estimates.  The  amount  subtracted  was  estimated  by  dis- 
tributing an  estimated  total  for  each  State  among  counties  accord- 
ing to  the  county  estimates  of  net  farm  income  (described  below). 

The  extrapolating  series.  County  estimates  of  the  income  of 
noncorporate  nonfarm  businesses  in  1940  and  1955  were  obtained  by 
extending  the  19.0  benchmark  by  a special  extrapolator  derived  as 
follows:  For  both  1940  and  1950,  State  totals  of  nonfarm  pro- 

prietors' income  for  each  of  12  industries  were  distributed  to 
counties  by  the  product  of  number  of  nonfarm  6elf -employed  persons 
and  average  wages. 

The  number  of  self-employed  persons  in  each  industry  was 
tabulated  directly  from  the  1950  and  1940  Census  of  Population 
for  the  State  and  for  standard  metropolitan  areas  (large  cities 
in  1940).  The  number  of  self-employed  in  each  industry  for  all 
counties  outside  of  SMAs  was  computed  as  a residual.  This  area 
figure  was  allocated  to  the  constituent  counties  by  the  relative 
distribution  of  the  total  labor  force  in  the  particular  industry. 
Average  wages  in  each  industry  were  calculated  for  individual 
counties  from  UI  wage  and  employment  figures  assembled  in  the  prep- 
aration of  estimates  of  covered  payrolls,  or  from  wage  and  employ- 
ment data  in  County  Business  Patterns. 


The  1950  extrapolating  series  v;as  extended  to  1955*  industry 
by  industry,  on  the  basis  of  changes  in  aggregate  wages  and  sala- 


ries in  the  corresponding  industry.  The  resulting  county  esti- 
mates in  each  industry  were  then  adjusted  proportionately  to  equal 
the  independently  estimated  State  totals  of  proprietors'  income  in 
the  industry.  Total  nonfarm  proprietors'  income  in  1955  derived 
as  the  sum  of  the  individual  industry  estimates  and  the  comparable 
series  for  1950  were  then  used  to  extend  the  1950  benchmark  esti- 
mates to  1955* 

Farm  Proprietors 1 Income 

Local  area  estimates  of  the  net  income  of  farm  proprietors 
are  equal  to  (and  derived  statistically  as)  the  gross  income  of 
farmers  minus  their  total  expenses  of  production. 

As  in  the  case  of  nonfarm  proprietors'  income,  the  central 
feature  of  the  farm  income  estimating  procedure  is  the  alloca- 
tion of  independent  State  totals  to  counties  by  means  of  the  most 
relevant  inforaatio  available.  The  principal  source  of  local 
data  on  farm  businesses  is  the  quinquennial  Censuses  of  Agriculture. 

It  will  be  noted,  that  whereas  local-area  income  estimates  were  pre- 
pared for  1929,  1940,  1950,  and  1905  the  data  in  the  censuses 
generally  related  to  1929,  1939*  1949*  and  1954.  These  slight 
differences  in  timing  were  ignored. 

\ 

i 

l 

I 

i 


- 168  - 


< 


r 


Despite  the  large  amount  of  information  collected  in  the 
various  agricultural  censuses,  there  are  substantial  gaps  in  data 
from  the  standpoint  of  estimating  net  farm  income  on  a local-area 
basis.  While  the  farm  income  estimates  are  thus  subject  to  a wide 
margin  of  error,  the  effect  of  this  on  the  personal  income  totals 
is  slight  throughout  most  of  the  Delaware  area  because  of  the 
comparative  unimportance  of  agriculture  as  a source  of  income. 

Gross  farm  income.  This  component  covers  the  following  sepa- 
rately estimated  items:  (l)  Cash  receipts  from  farm  marketings 

of  crops  and  livestock,  (2)  the  value  (positive  or  negative)  of 
the  change  in  inventories  of  crops  and  livestock,  (3)  payments  to 
farmers  under  the  Government' s soil  conservation  and  related  pro- 
grams, (4)  the  value  of  food  and  fuel  produced  and  consumed  on 
fame,  and  (5)  the  gross  rental  value  of  farm  dwellings. 

Farmers'  cash  receipts  from  marketings  were  distributed 
among  counties  according  to  the  value  of  products  reported  by 
the  Census  of  Agriculture  as  either  sold  or  traded.  In  order 
to  improve  accuracy  somewhat  (by  achieving  the  best  weighting) 
and  to  obtain  certain  detail  for  use  elsewhere  in  the  estimating 
procedure,  separate  distributions  for  cash  receipts  were  made  for 
the  various  crops  and  livestock  items  to  the  extent  possible. 

No  local -area  data  are  available  to  measure  the  current  value 
of  the  physical  change  in  farmers'  inventories  over  the  year  (in- 
cluded in  net  farm  income  in  order  to  secure  a measure  of  current 
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income,  and  not  simply  of  net  receipts).  Accordingly,  the  State 
totals  of  the  value  of  farm  inventory  change  were  allocated  with 
the  State  totals  of  cash  receipts  from  the  corresponding  crop  or 
livestock  item. 

County  distributions  of  food  and  fuel  produced  and  consumed 
by  farm  families  were  taken  directly  from  the  Census  of  Agriculture 
for  1929  and  1939'  The  figures  for  the  latter  year  were  extended 
to  1950  by  changes  in  the  rural  farm  population  as  given  in  the 
1940  and  1950  Census  of  Population.  The  1950  relative  distribution 
wa6  held  constant  for  1955' 

Payments  made  to  fanners  by  the  Federal  Government  for  their 
participation  in  farm  programs  in  1940,  1950,  and  1955  were  ob- 
tained from  the  U S.  Department  of  Agriculture  by  counties.  There 
was  no  such  item  in  1929* 

The  gross  rental  value  of  farm  dwellings  is  an  imputed  item  of 
income  rather  than  a cash  flow.  It  was  estimated  by  distributing 
State  totals  on  the  basis  of  data  measuring  or  reflecting  the  value 
of  farm  dwellings  in  each  county.  Figures  for  this  item  in  1929 
were  taken  directly  from  the  1930  Census  of  Agriculture.  A series 
reflecting  county  differentials  in  the  value  of  farm  dwellings  in 
1940  was  estimated  by  multiplying  the  average  value  of  owner- 
occupied  farm  homes  and  the  total  number  of  rural  farm  homes  as 
reported  for  each  county  in  the  1940  Census  of  Agriculture.  This 
distribution  was  extended  to  1950  in  accordance  with  county-by- 
county changes  in  series  calculated  for  both  1940  and  1950  as  the 
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product  of  the  number  of  farm  dwelling  units  and  the  average  value 
of  owner-occupied  aural  norifarm  units  in  each  of  those  years.  In 
the  absence  of  more  relevant  information  the  estxmated  distributions 
of  gross  rental  value  of  farm  dwellings  in  1950  were  used  to  allocate 
the  1955  State  totals  of  this  item*  Since  the  expenses  associated 
with  farm  dwellings  are  included  with  other  farm  expenses,  only 
the  net  rental  value  of  farm  dwellings  becomes  an  element  of  farm 
proprietors ' income • 

Farm  production  expenses.  County  estimates  of  the  expense 
side  of  the  farm  income  account  are  made  for  about  40  separate 
items.  Nearly  all  county  data  used  in  the  allocation  of  produc- 
tion expenses  were  obtained  from  the  quinquennial  censuses  of 
agriculture.  This  information  varies  in  terms  of  adequacy  for 
use  in  county  income  estimation.  Items  such  as  hired  labor  and 
feed  purchased  are  reported  directly  by  the  Census.  Because  their 
scope  and  content  as  defined  by  the  Census  is  the  same  or  closely 
similar  to  their  definition  as  used  in  county  income  measurement, 
the  county  estimates  resulting  from  their  use  are  quite  reliable. 
Unfortunately  such  expenses  comprise  a relatively  small  propor- 
tion of  total  production  expenses. 

Other  items  reported  in  the  census  are  related  to  some  explicit 
expense  item  in  the  income  series.  These  include  data  o:  the  value 
of  farm  buildings,  machinery,  and  equipment.  These  value  series  are 
used  to  distribute  the  independently  estimated  State  totals  of 
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depreciation.  Potential  errors  in  a depreciation  series  based  on 
total  value  as  of  a given  date  are  large  for  obvious  reasons. 

Farm  mortgage  interest  affords  still  another  illustration  of 
a situation  comparable  to  that  for  depreciation.  The  interest 
item  of  farm  cost  is  reported  in  the  Census  of  Agriculture  for  indi 
vidual  counties.  But/  it  covers  only  a selected  group  of  farm  oper 
ators  and  the  data  are  available  for  only  2 years  — 1929  and  1939- 
Here  the  reliability  of  the  county  estimates  depends  on  the  degree 
to  which  the  group  of  farm  operators  surveyed  (farms  operated  by 
full  owners  owning  no  other  farm  land)  is  representative,  county 
by  county,  of  all  farm  operators  paying  mortgage  interest. 

The  method  of  estimation  underlying  a final  group  of  pro- 
duction expenses  is  illustrated  by  estimates  of  the  costs  of  oper- 
ating motor  vehicles  and  net  rents  paid  to  landlords  living  on 
farms.  For  neither  of  these  i3  any  really  relevant  information 
available  on  which  to  construct  county  distributions.  For  both, 
a physical  measure  is  the  only  factual  underpinning  of  the  esti- 
mate. In  the  case  of  motor  vehicles  some  data  on  numbers  of 
vehicles  are  available,  while  the  net  rents  series  reuts  on  tabu- 
lations of  the  number  of  acres  of  farm  land  rented  to  and  from 
others.  County  estimates  of  these  and  similar  expense  items  must 
be  regarded  as  subject  to  sizable  error. 
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On  balance,  then,  farm  production  expenses  on  a county  basis 
are  subject  to  larger  error  than  the  items  of  gross  income.  Further 
compounding  this  weakness  is  the  fact  that  net  farm  income,  as  the 
statistical  residual  between  gross  income  and  production  expenses, 
is  subject  to  greater  percentage  error  than  the  aggregates  from 
which  it  is  derived.  As  already  observed,  however,  farm  income  in 
the  Delaware  basin  is  of  generally  insufficient  magnitude  to  intro- 
duce significant  error  into  the  estimates. 

PROPERTY  INCOME 

Property  income  consists  of  dividends,  personal  interest 
income,  and  rental  income  of  persons.  In  1955  these  three  together 
totaled  billion,  or  15  percent  of  the  personal  income  flow 
in  the  Delaware  River  Area.  In  1929,  they  accounted  for  30  percent. 

Paucity  of  county  data  on  property  income  flows  constitutes 
a particularly  acute  problem  in  the  field  of  local-area  income 
estimation.  This  situation  has  required  the  use  of  indirect 
methods  of  estimation  and  has  resulted  in  comparatively  weak  — 
probably  the  weakest  of  the  major  components  — estimates  of  rents, 
dividends,  and  interest  for  small  areas. 

This  generalization  holds  true  for  the  estimates  of  property 
income  made  for  the  Delaware  River  Area  with  one  important  excep- 
tion. The  county  estimates  of  dividends  and  interest  in  the  New 
York  State  portions  of  the  over-all  area  for  1950  and  1955  are 
based  on  special  county  ons  of  State  income  tax  returns 
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prepared  by  the  New  York  State  Department  of  Taxation  and  Finance. 
Estimated  dividends  and  increase  in  the  New  York  areas  together 
constitute  35  percent  of  all  property  income  in  the  entire  Delaware 
Area.  Not  only  were  the  over-all  estimates  of  property  income  in 
the  Delaware  Area  improved  directly  by  the  availability  of  data 
from  New  York,  but  relationships  involving  these  data  were  used  in 
preparing  estimates  for  other  States. 

County  estimates  of  property  income  were  derived  as  the  sum 
of  separate  estimates  for  the  following  components:  Dividends 

and  private  monetary  Interest  combined,  government  interest,  im- 
puted rents,  and  other  property  income  (consisting  of  monetary 
rents  and  imputed  interest). 

Dividends  and  Interest 

Special  tabulations  of  dividends  and  interest  received  by 
residents  of  the  various  counties  in  New  York  State  in  1949  and 
1954  were  obtained  as  noted  above.  These  figures  were  based  on 
relatively  small  samples,  and  exhibited  what  appeared  to  be  sub- 
stantial sampling  variability.  Accordingly,  the  aggregates  re- 
ported for  each  county  were  put  on  a per  capita  basis  for  both 
1949  and  195*+’  The  resulting  per  capitas  were  averaged  and  applied 
to  population  in  1950  and  1955 • These  preliminary  county  figures 
were  used  to  distribute  the  independently  estimated  State  totals  of 
dividend  and  (private  monetary)  interest  receipts  in  1950  and  1955 
to  the  individual  counties  of  New  York  State. 
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County  estimates  of  dividends  and  interest  were  prepared  for 

other  States  of  the  area  from  the  relationship  between  per  capita 

income  in  New  York  counties.  Per  capita  dividends  and  interest  for 

New  York  were  derived  as  explained  above;  per  capita  income  was 

calculated  from  data  in  the  1950  Census  of  Population  showing  both 

total  population  and  the  distribution  of  families  by  size  of  total 

income  in  1949  for  each  county.  A regression  curve  was  fitted  to 

7/ 

these  county  data  and  an  estimating  equation  computed.—' 

Per  capita  income  was  determined  for  the  relevant  counties 
of  Connecticut,  Pennsylvania,  New  Jersey,  and  Delaware  on  the 
basis  cf  the  1950  Census  of  Population.  From  these  county  income 
figures  and  the  regression  equation,  preliminary  estimates  of  per 
capita  dividends  and  interest  were  read  off  for  the  counties  of 
the  Delaware  Area  outside  of  New  York  State.  The  product  of  these 
per  capitas  and  population  in  1950  and  in  1955  provided  county 
aeries  for  allocating  the  State  totals  of  interest  and  dividends 
in  those  years. 

Estimates  for  1949  were  prepared  by  allocating  the  State 
totals  of  private  monetary  interest  and  dividends  according  to 
the  amount  of  these  items  reported  by  residents  of  each  county 
on  their  1934  Federal  income  tax  returns.  County  estimates  for 
1940  were  derived  by  interpolation  between  the  1929  and  1950 
figures  on  the  basis  of  population. 


7/ 

Tlie  coefficient  of  correlation  between  per  capita  dividends 
and  interest  and  per  capita  income  was  +.92. 
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Government  Interest 


Government  interest  payments  to  persons  in  1950  and  1955 
were  allocated  to  counties  in  proportion  to  sales  of  Series  E 
(plus  Series  H in  1955)  bonds.  County  bond  sales  data  were  supplied 
by  the  Treasury  Department.  Estimates  for  1950  were  extrapolated 
to  1929  and  to  1940  by  population. 

There  are  several  sources  of  weakness  in  our  use  of  the  bond 
sales  data  for  this  purpose.  First,  they  were  employed  as  an  allo- 
cator of  total  government  interest,  including  Federal,  as  well  as 
State  and  local.  Also,  there  is  the  assumption  that  a county  dis- 
tribution of  bond  sales  is  equivalent  to  a distribution  of  the  net 
interest  accruing.  This  latter,  in  turn,  assumes  that  the  net  ef- 
fects of  migration  and  redemptions  on  the  distribution  of  bondhold- 
ings  by  counties  is  proportionate  to  sales,  and  that  the  effective 
interest  rate  is  the  same  for  each  county  as  for  the  State. 

Imputed  Rental  Value  of  Dwellings 

Nationally,  imputed  rents  measure  the  net  income  accruing  to 
nonfarm  residents  in  their  capacity  as  homeowners.  It  equals  the 
gross  rental  value  of  owner-occupied  nonfarm  houses  less  the  actual 
expenses  incurred  in  home  ownership.  A similar  imputation  for  farm 
dwellings  is  included  in  the  estimates  of  farm  income.  Imputed  rente 
are  included  in  personal  income  in  order  to  give  comparable  treat - 
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ment  to  rented  and  owner-occupied  houses.  Its  inclusion  prevents 
any  chance  in  the  personal  income  aggi-egate  from  a mere  shift  in 
housing  practices  of  renting  versus  owning. 

County  estimates  of  imputed  net  rental  value  were  prepared  by 
allocating  the  State  totals  by  the  market  value  of  owner-occupied 
nonfarm  homes  as  computed  from  Census  of  Housing  reports.  Estimated 
market  value  was  prepared  for  1930,  1940,  and  1950  by  multiplying 
the  number  of  owner-occupied  nonfarm  homes  in  each  county  by  average 
value.  Both  numbers  of  houses  and  average  values  were  taken  from 
the  15th,  16th,  and  17th  Census  of  Housing,  with  some  adjustments 
in  the  two  series  to  secure  comparability.  Figures  for  1950  were 
extended  to  1955  by  changes  in  population. 

Imputed  Interest  and  Monetary  Rents 

Imputed  interest  is  defined  as  the  excess  of  property  income 
received  by  financial  intermediaries  from  funds  entrusted  to  them 
by  persons  over  property  income  actually  returned  in  monetary  form 
by  these  intermediaries  to  persons.  For  amplification  of  this  for- 
mal definition,  reference  is  made  to  the  State  Personal  Income  bul- 
letin noted  earlier.  Thi3  gives  a more  detailed  description  of  im- 
puted interest  as  well  as  an  explanation  of  the  basic  rationale  for 
it3  inclusion  in  personal  income. 

Monetary  rents  (including  royalties)  are  defined  on  a net  basis. 
Like  proprietors'  income,  they  represent  the  residual  difference  be- 
tween gross  receipts  and  expenses  (including  depreciation).  The 
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net  rent  of  individuals  encaged  primarily  in  the  real  estate  busi- 
ness is  not  included  but,  along  with  rentals  received  by  partner- 
ships, is  classified  in  proprietors'  income. 

In  the  absence  of  information  reflecting  the  amounts  of  imputed 
interest  and  monetary  rents  accruing  to  residents  of  the  various 
counties.  State  totals  of  these  two  items  were  allocated  by  all  other 
property  income  flows  combined.  It  should  be  noted,  however,  that 
although  imputed  interest  and  monetary  rents  make  up  one -fourth  of 
all  property  income  in  the  Delaware  Service  Area,  they  account  for 
less  than  5 percent  of  the  total  income  flow. 

OTHER  COMPONENTS 

This  final  section  describes  how  the  estimates  for  the  three 
remaining  components  of  personal  income  were  made.  These  include: 
Other  labor  income,  Transfer  payments,  and  Personal  contributions 
for  social  insurance.  The  last  is  a "negative"  component  since  the 
contributions  made  by  individuals  under  social  security  and  similar 
programs  are  excluded  from  personal  income,  by  handling  them  as  a 
separate  deduction  item. 


Other  Labor  Income 

ThiB  category  consists  of  supplementary  types  of  labor  income  paid 
out  or  accruing  to  persons  in  the  current  period.  These  comprise 
employer  contributions  to  private  pension,  health,  and  welfare  funds; 
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compensation  for  injuries;  pay  of  military  reservists;  and  a number 
of  minor  item3  consisting  of  directors'  fees,  jury  and  witness  fees, 
compensation  of  prison  inmates,  and  marriage  fees  of  jusi  : ces  of  the 
peace.  Other  labor  income  is  a relatively  small  component  of  per- 
sonal income,  forming  only  2 percent  of  the  Delaware  Basin  Area's  total 
in  1955- 

As  employer  contributions  to  private  pension,  health,  and  wel- 
fare funds  amount  to  about  three -fourths  of  the  other  labor  income 
total,  the  reliability  of  the  county  estimates  of  this  major  income 
share  depend  very  largely  on  the  accuracy  of  the  employer  contribu- 
tion item-  These  contributions  have  been  measured  on  a county  basis 
according  to  the  residence  of  employees  for  v/hom  they  have  been 
made.  That  is,  the  geographic  breakdown  of  this  item  is  intended 
to  reflect  the  amounts  contributed  by  employers  on  behalf  of  indi- 
viduals residing  in  each  of  the  counties. 

VJhile  such  a concept  is  clear  and  meaningful,  statistical  data 
by  which  to  implement  it  are  lacking.  Given  this  lack  of  direct 
data,  employer  contributions  under  private  pension  and  related 
plans  have  been  estimated  in  the  county  series  by  allocating  State 
totals  on  the  basis  of  payrolls.  Because  the  ratio  of  employer 
contributions  to  wages  and  salaries  differs  widely  by  industries, 
this  allocation  has  been  carried  out  in  considerable  industry  detail. 

A similar  procedure  was  utilized  for  estimating  compensation  for 
injuries  and  directors'  fees. 
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The  remaining  items  of  other  labor  income  together  account  for 
less  than  one -tenth  of  the  total*  They  have  been  apportioned  to 
the  counties  in  terns  of  total  population,  civilian  population,  or 
veteran  population,  according  to  the  series  deemed  most  appropriate 
and  available. 

Transfer  Payments 

Transfer  payments  consist  in  general  of  disbursements  made  to 
individuals  by  government  or  business  for  which  no  services  are 
rendered  currently.  A3  noted,  major  examples  of  government  trans- 
fers include  unemployment  benefits  and  relief  payments.  A princi- 
pal category  of  business  transfers  consists  of  corporate  gifts  to 
nonprofit  institutions  (in  personal  income  nonprofit  institutions 
are  considered  as  persons).  Transfers  among  persons  (a  gift  from 
one  person  to  another  or  a contribution  from  an  individual  to  a 
church,  for  example)  are  excluded  as  they  are  canceling  when  viewed 
from  the  standpoint  of  the  economy  as  a whole. 

The  estimates  of  total  transfer  payments  represent  the  summa- 
tion of  approximately  45  separate  series.  Some  were  obtained  through 
a process  of  detailed  data  collection.  Others  were  estimated  by 
means  of  allocators  which  vary  considerably,  both  in  directness 
and  relevancy. 
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Currently,  directly-reported,  data  underlie  the  estimates  of 


r 

individual  items  that  in  combination  account  for  a little  more 
than  half  of  total  transfers.  In  general,  these  estimates  are 
baaed  on  reports  of  disbursements  obtained  from  the  fiscal  records 
of  administering  government  agencies.  Moreover,  good  indirect 
allocators  were  available  for  large  segments  of  the  remaining  trans- 
fers. An  example  of  this  is  the  county  distributions  of  Veterans 
of  World  War  II  which  were  used  to  apportion  certain  of  the  vet- 
erans' payments.  Transfer  payments  for  which  the  statistical 
basis  is  weak  comprise  only  a small  part  of  total  transfers  and  an 
almost  negligible  fraction  of  total  personal  income. 

The  estimates  of  transfers  for  the  current  period  are  much 
more  reliable  than  those  of  earlier  years,  when  direct  data  provided 
an  underpinning  for  only  about  5 percent  of  the  transfer  component. 
Partly  offsetting  this  lesser  reliability,  however,  Is  the  fact  that 
in  1929  transfers  accounted  for  less  than  2 percent  of  toted  income 
in  the  Delaware  River  Basin  Area. 

The  following  sections  provide  a brief  summary  of  the  sources 
of  data  and  methods  of  estimation  underlying  the  principal  trans- 
fers or  groups  of  transfers. 

Federal  Government  transfers.  Federal  Government  transfer 
payments  account  for  two-thirds  of  total  transfers.  Two  items  are 
singled  out  for  discussion  because  of  the  sources  of  data  used. 
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The  others  are  grouped  because  of  the  general  similarity  of 
methodology. 

Benefit  payments  under  the  old-age  and  survivors  insurance 
program  form  the  major  element  of  Federal  transfers.  County  tabu- 
lations of  disbursements  made  under  this  program  in  December  of 
1940,  1950,  and  1955  were  obtained  from  the  Social  Security  Admin- 
istration. These  December  distributions  were  used  to  allocate  the 
State  totals  of  this  item  to  the  counties.  The  program,  of  course, 
was  not  in  operation  in  1929- 

State  unemployment  insurance  benefits,  another  major  component 
Of  Federal  transfers,  were  distributed  by  counties  in  proportion  to 
wage  and  salary  disbursements  reported  under  the  State  unemployment 
insurance  program  in  Connecticut,  Delaware,  and  Pennsylvania.  In 
New  Jersey  and  New  York,  the  county  distributions  were  based  on 
benefit  payments  or  number  of  claims  filed.  Benefits  paid  railroad 
employees  during  periods  of  unemployment  were  allocated  by  railroad 
payrolls. 

Federal  disbursements  to  government  employees  (civilian  and  mil- 
itary) and  to  veterans  are  allocated  according  to  one  of  three  methods. 
Retirement  payments  to  Federal  civilian  employees  were  distributed 
by  counties  in  accordance  with  payrolls  and  employment  in  1950  a11*! 
1955,  and  on  the  basis  of  population  in  1929  and  1940.  Transfer  pay- 
ments to  military  personnel  and  to  veterans  were  distributed  by  the 
estimated  county  distribution  of  veterans  in  1950  and  1955/  and  by 
civilian  population  in  1 929  and  1940.  Other  Federal  transfers 
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generally  were  allocated  by  civilian  population,  with  modifications 
made  in  the  pattern  when  data  permitted. 

State  and  local  government  transfers.  This  group  of  transfer 
payments  was  estimated  as  the  sum  of  figures  for  seven  separate 
components.  These  include  direct  relief  payments.  State  and  local 
government  retirement  benefits,  cash  sickness  benefits,  public 
foster  home  care  payments,  payments  to  nonprofit  institutions, 
and  State  payments  to  veterans. 

By  far  the  .Largest  of  the  individual,  programs  is  direct  relief, 
which  constitutes  approximately  three-fourths  of  State  and  local 
government  transfers.  County  tabulations  of  disbursements  made  in 
December  of  19^*0,  1950,  and  1955  for  the  various  relief  programs 
were  provided  by  the  Social  Security  Administration.  In  addition 
New  York  State  furnished  county  figures  on  relief  payments  in  1930 
(used  for  1929)*  For  other  States,  the  relative  county  distribu- 
tions reported  for  19^  were  held  constant  for  1929* 

The  other  transfer  itema  in  the  State  and  local  category 
generally  were  allocated  among  counties  in  accordance  with  the 
relative  distributions  of  population  total,  civilian,  children, 
or  veterans  as  appeared  appropriate  for  the  item  concerned  --or 
of  wages  and  salaries  disbursed,  in  3ome  related  activity.  An  im- 
portant exception  to  this  generalization  is  provided  by  the  reported 
county  distributions  of  Stace  bonuses  to  veterans  of  World  War  XI 
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in  Pennsylvania  and  New  York.  As  this  particular  component  bulked 
large  in  the  flow  of  transfers  in  these  two  States  in  one  or  more 
years,  the  accuracy  of  the  estimates  of  over-all  transfers  is 
increased  significantly  by  use  of  these  reported  figures. 

Business  transfers.  Business  transfer  payments  represent 
disbursement  (cash  or  product)  to  persons  by  the  business  system 
made  other  than  as  payments  for  participation  in  production.  They 
include  corporate  gifts  to  nonprofit  institutions,  consumer  bad 
debts,  cash  prizes,  unrecovered  thefts  from  business  of  cash  and 
capital  assets,  and  personal  injury  payments  from  business  to  per- 
sons other  than  employees. 

There  are  little  direct  data  on  business  transfers  even  on  a 
national  basis.  By  geographic  areas  information  is  totally  lack- 
ing. Accordingly,  the  State  totals  of  the  various  items  (statis- 
tically weak  themselves)  were  distributed  to  counties  by  indirect 
measures.  Corporate  gifts  to  nonprofit  institutions  were  allocated 
by  civilian  population;  consumer  bad  debts  by  sales  in  retail  trade; 
and  the  remaining  items  by  total  wages  and  salaries. 

Personal  Contributions  for  Social  Insurance 

Contributions  made  by  individuals  under  the  various  social 
Insurance  programs  are  excluded  from  personal  income  by  handling 
them  as  an  explicit  deduction  item.  Payments  by  both  employees 
and  self-employed  are  included  in  the  series. 


- 184  - 


The  employee  portion  covers  contributions  for  old-age  and 
survivors  insurance,  State  unemployment  insurance,  railroad  retire- 
ment insurance,  cash  sickness  compensation,  and  Federal  and  State 
and  3,0 cal  public  employee  retirement  systems,  as  well  as  premium 
payments  for  government  life  insurance.  Contributions  of  the  self- 
employed  relate  to  old-age  and  survivors  insurance. 

Personal  contributions  for  social  insurance  have  increased 
very  substantially  over  the  past  quarter  of  a century-  In  1929 
such  contributions  in  the  Delaware  area  amounted  to  $31  million; 
by  1955  they  totaled  nearly  one  biULion  dollars. 

As  no  direct  data  on  individuals’  contributions  for  social 
insurance  are  available,  the  General  procedure  was  to  allocate 
State  totals-.to  the  counties  on  the  basis  of  payrolls  in  the  rele- 
vant category  of  employment-  For  several  of  the  programs,  popula- 
tion or  military  strength  was  used. 

Measures  of  the  three  types  of  programs  in  effect  in  1929, 
consisting  of  Federal  civilian  retirement  systems.  State  and  local 
retirement  systems,  and  government  life  insurance,  were  obtained 
by  allocating  the  State  totals  of  these  programs  by  the  1930  popu- 
lation. The  item  in  1929  accounted  for  only  a fraction  of  one  per- 
cent of  personal  income  in  the  Delaware  area- 

Estimates  of  the  contributions  made  under  the  7 programs  in 
effect  during  the  period  1940-55  were  handled  in  the  following 
manner. 
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Old-age  and  survivors  insurance.  State  unemployment  insur- 
ance, and  cash  sickness-compensation  funds  were  allocated  to  the 
counties  on  the  basis  of  total  private  wage  and  salary  disbursements. 
State  totals  of  government  retirement  systems,  both  Federal  and  State 
and  local,  and  of  railroad  retirement  insurance  were  distributed 
among  the  counties  by  total  civilian  government  wages  and  salaries 
and  railroad  wage  and  salaries,  respectively. 

The  remaining  social  insurance  programs  (government  life 
insurance  for  the  years  19^+0,  1950  and  1955  and  national  service 
life  insurance  for  1950  and  1955)  were  allocated  to  counties  in 
two  parts;  the  civilian  components  were  distributed  by  civilian 
population,  and  the  military  counterpart  of  the  programs  by  military 
strength. 
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PERSONAL  INCOME  PROJECTIONS 


National  projections  of  personal  income  for  1965,  1980,  and 
2010  were  derived  from  projections  of  gross  national  product  in 
those  years.  In  this  procedure,  the  national  estimates  of  per- 
sonal income  for  the  period  since  1929  were  divided  into  three 
major  components  — farm,  government,  and  private  nonfarm,  and 
each  segment  was  related  to  the  relevant  component  of  gross  na- 
tional product.  Relationships  between  comparable  components  of 
GNP  and  personal  income  were  extended  to  1965,  1980,  and  2010  on 
the  basis  of  established  trends. 

As  a check  on  the  figures  derived  in  parts,  the  national  to- 
tal of  personal  income  was  extended  on  the  basis  of  the  historical 
relationship  between  thiB  total  and  gross  national  product  as  de- 
termined from  a graphic  regression  analysis.  The  projections  so 
derived  coincided  closely  with  those  obtained  by  the  more  detailed 
approach. 

In  development  of  the  projections  of  personal  income  for  the 
Area  and  sub-regions,  the  national  totals  for  1965,  1980,  and 
2010  were  first  subdivided  into  components,  by  industry  and  type 
of  income.  This  breakdown  of  the  projected  totals  was  based  upon 
analysis  of  shifts  in  the  national  pattern  of  income  composition 
since  1929. 
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The  estimates  of  personal  income  in  the  Delaware  Area  as  a 
whole  and  in  each  sub-region  in  1929 » 1940*  1950*  and  1955  vara 
then  broken  into  the  sans  industrial  and  type  of  income  compo- 
nents as  ware  the  national  projections  of  personal  income.  Tor 
the  Area  and  in  eaoh  sub-region*  these  components  were  expressed 
as  a percentage  of  the  corresponding  national  figures.  The  per- 
centage shares  were  analyzed*  with  those  for  1940  generally  dis- 
counted because  of  cyclical  considerations*  and  were  extended  to 
1965*  1980*  and  2010  in  accordance  with  the  historical  trends 
that  characterized  them  over  the  period  back  to  1929.  It  was 
assumed  that  beginning  around  1980  the  historical  trend  in  the 
rate  of  growth  of  eaoh  component  in  the  various  sub-regions 
would  begin  to  move  gradually  toward  the  national  average. 

By  income  components*  the  shares  for  the  Delaware  Area  and 
each  sub-region  were  applied  to  the  appropriate  national  totals 
and  the  results  summed  to  obtain  projected  total  personal  income. 
The  total  of  the  projections  for  the  individual  sub-regions  ap- 
proximately equaled  the  overall  Area  projection. 
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GROSS  NATIONAL  PRODUCT 

The  development  of  the  National  Income  and  Product  Accounts 
for  the  United  States  has  been  described  in  detail  in  a number  of 
volumes  published  by  the  Office  of  Business  Economics.  For  those 
desiring  to  review  the  sources  and  methods,  as  well  as  definitions, 
underlying  these  national  economic,  measures,  reference  should  be 
made  to  "National  Income,  195^  Edition".^/ 

This  section  treats  simply  of  the  projections  of  gross  national 
product,  utilized  in  the  development  of  Chapter  I,  and  the  associated 
employment  figures.  The  derivation  of  the  employment  and  population 
figures  is  covered  in  following  sections  6ince  many  of  these  data 
were  assembled  for  purposes  of  this  report. 

The  projections  set  forth  in  our  report  are  derived  from  an 
assumption  of  high  volume  output  for  the  years  used  as  compass 
points.  Since  trends  in  the  agricultural,  government,  and  private 
nonfarm  parts  of  the  economy  are  somewhat  different,  the  gross 
national  product  estimate  was  evaluated  by  handling  each  of  these 
segments  separately. 

Further  shrinkage  in  the  proportion  of  total  output  and  employ- 
ment in  agriculture  is  assumed  in  our  projections.  This  is  based 
essentially  upon  an  extension  of  the  Department  of  Agriculture 


5/ 


This  volume,  a Supplement  to  OBE's  Survey  of  Current  Business, 
may  be  obtained  from  the  Government  Printing  Office,  Washington,  D. C. 
or  from  any  of  the  Field  Service  Offices  of  the  U.S.  Department  of 
Commerce  for  $1. 50. 
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projection  of  the  demand  for  farm  products  in  1975  and  1980.  In 
the  calculation  of  farm  gross  national  product,  it  is  assumed  that 
production  per  worker  on  the  farm  would  increase  at  the  rate  of 
2&  percent  annually  to  1979  and  at  a 2 percent  annual  rate  there- 
after. 

Moderate  growth  was  assumed  for  government  employment  and 
product  and,  since  we  had  no  basis  for  estimating  the  size  of  the 
armed  forces  in  the  future,  we  simply  carried  in  our  tables  a num- 
ber approximating  the  present  level.  This  does  not  have  any  appre- 
ciable effect  upon  the  projected  growth  of  national  output. 

Federal  civilian  government  employment  was  assumed  to  show  a 
smaller  relative  rise  than  total  population.  The  increase  for  State 
and  local  government  employment  was  set  at  about  the  same  rate  as 
that  of  the  population,  although  it  is  recognized  that  in  the  past 
the  rate  of  growth  has  been  somewhat  more  than  this. 

Employment  in  private  nonagri cultural  industries  was  derived 
from  the  evaluation  of  past  trends,  the  labor  force,  and  the  cal- 
culations made  for  agriculture  and  government.  In  the  projection 
of  nonagr i cultural  gross  national  product,  the  past  rate  of  output 
growth  per  worker  of  1-j  percent  per  year  was  accepted  as  a reason- 
able approximation. 
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H'lPLOYMUMT 


The  Census  of  Population,  in  the  parts  dealing  with  occupa- 
tions, was  the  only  source  available  for  historical,  employment 
data  by  counties,  broken  down  by  major  industries  and  reaching  back 
to  1930.  Therefore,  all  the  employment  data  in  this  report  for  1930/ 
I9I+O  and  April  1950,  except  the  all-industry  national  totals  shown 
in  Table  5 and  the  1950  data  in  Table  6 , are  taken  from  the  United 
States  Census  of  Population  for  those  years. 

All  employment  data  other  than  the  United  States  all-industry 
totals  for  1955  and  for  all  subsequent  years,  are  extrapolations 
based  on  the  1950  Census  of  Population.  Since  they  are  based  on 
the  definition  of  employment  and  the  industrial  classification 
used  in  the  Census  of  Population,  they  are  generally  different 
from,  and  not  comparable  with,  data  derived  from  State  Government 
agencies  for  the  same  areas.  In  addition,  they  include  proprietors 
of  unincorporated  business  and  other  self-employed  persons,  all  of 
whom  are  excluded  from  employment  statistics  of  State  agencies, 
and  government  employees  who  were  also  generally  excluded  prior 
to  1956.  Finally,  the  data  taken  from  or  based  on  the  Census  of 
Population  reflect  the  place  of  residence  of  employed  persons  rather 
than  place  of  work,  which  determines  the  geographic  classification 
of  workers  included  in  employment  statistics  originating  in  State 
agencies. 
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Employment  data  for  the  Delaware  River  Service  Area  and  its 
sub-regions  subsequent  to  the  1950  Census  of  Population  were  ob- 
tained by  adjusting  the  1950  Census  tabulation  for  the  change  be- 


tween April  1950  and  1955.  The  estimation  of  this  change  was 
effected  in  two  steps. 

Step  one  was  to  raise  the  data  from  the  April  1950  Census  of 
Population  level  to  the  1950  monthly  average  employment  level  as 
measured  by  the  Census  Bureau's  Monthly  Report  on  the  Labor  Force* 
In  tbs  case  of  the  United  States  employment  total  on  which  all  of 
the  regional  data  are  based,  the  upward  adjustment  amounted  to 
about  3,400,000.  Nearly  2.5  million  of  this  adjustment  was  at- 
tributable to  the  difference  between  the  April  1950  Census  of 
Population  employment  total  and  the  April  1950  Monthly  Report  on 
the  Labor  Force  civilian  employment  total. 

The  reader  should  be  alerted  to  the  fact  that  there  is  not, 
therefore,  complete  comparability  between  data  from  the  Censuses 
taken  in  1930,  1940  and  1950,  and  data  for  subsequent  periods.  The 
remainder  of  the  3.4  million  upward  adjustment  was  ascribable  to 
the  sharp  rise  in  business  activity  from  April  1950  to  the  end  of 
the  year,  which  contributed  substantially  to  the  higher  level  of 
the  1950  monthly  averages. 

For  an  individual  industry,  the  national  employment  total  was 
adjusted  upward  by  applying  the  percentage  increase  from  April  1950 
to  the  1950  monthly  average  registered  by  the  Bureau  of  Labor  Sta- 
tistics employment  covering  that  same  industry.  Further  slight 
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adjustments  -were  then  made  according  to  the  relative  size  of  each 
industry  so  that  the  sum  of  all  the  individual -industry  employment 
figures  just  equaled  the  1950  monthly  average  all-industry  employ- 
ment total  computed  from  the  Monthly  Report  on  the  Labor  Force. 

The  employment  figures  for  a given  industry  in  each  sub-region 
were  adjusted  upward  to  the  1950  monthly  average  level  by  giving 
each  area  the  same  percentage  of  the  national  total  that  it  had  in 
the  April  1950  Census  of  Population. 

Step  two  wa 3 to  extrapolate  all  individual-industry  and 
regional  employment  data,  now  on  an  annual  average  basis,  forward 
from  1950  to  1955*  United  States  total  employment  in  all  industii**s 
was  the  reported  figure  from  the  Monthly  Report  on  the  Labor  Force. 

The  national  total  employment  for  an  individual  industry  was 
extrapolated  forward  from  1950  to  1955  according  to  the  percent 
change  registered  by  that  industry  as  computed  from  Table  28  of  the 
1954  edition  of  the  NATIONAL  INCOME  Supplement^  and  the  correspond- 
ing table  in  the  July  1957  Survey  of  Current  Business. 

Regional  employment  data  were  extrapolated  by  moving  each  indi- 
vidual industry  ahead  according  to  the  change  la  the  corresponding 
segment  of  employment  in  industries  covered  by  Stare  unemployment  pro- 
grams in  each  area  as  revealed  by  comparison  of  the  1950  and  1955  cov- 
ered employment  statistics.  For  the  New  York  Metropolitan  Area  and  its 
Supplement  Area,  the  data  from  Regional  Plan  Association  Bulletin  No. 
87  were  also  used  in  extrapolating  individual  industries  in  those  areas 
from  1950  to  1955* 


Ibid.,  p.  202. 
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Forward  Estimates 


Qnployment  projections  for  the  Delaware  River  Service  Area  and 
its  sub-regions  were  derived  in  three  steps.  First,  the  all-industry 
employment  total  for  the  United  States  vaB  projected  ahead.  Next, 
the  projected  United  States  all-industry  employment  total  for  each 
year  was  distributed  among  the  individual  major  industry  groups. 

Finally,  employment  projections  for  each  of  the  sub-regions  for  each 
of  the  major  industry  groups  were  derived  by  projecting  each  sub-region's 
share  of  the  national  employment  total  in  a given  industry. 

The  projection  of  the  national  employment  pattern  was  based  upon 
the  projection  of  the  national  output  and  the  total  employed  labor 
force,  with  the  latter,  in  turn,  being  consistent  with  the  population 
and  the  assumed  labor  force  participation  rates. 

Labor  force  projections  of  varying  sizes  for  the  same  future 
period  could  be  based  upon  the  same  population  projections  if  differ- 
ent patterns  of  labor  force  participation  rates  by  age  and  by  sex 
were  used.  The  Census  Bureau  has  published  four  different  projec- 
tions of  labor  force  participation  rates  for  the  years  I960,  1965, 

1970  and  1975  (Current  Population  Reports,  Labor  Force  Series  P-50, 

No.  69). 

The  differences  among  these  four  alternative  patterns  of  labor 
force  participation  arise  chiefly  from  the  differing  assumptions 
underlying  the  projections  with  regard  to  the  outstanding  historical 
trends  that  have  developed  since  1920  (the  earliest  date  for  which 
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labor  force  participation  rates  are  available).  Those  basic  histor- 
ical trends  are:  first,  the  steady  decline  in  the  male  participa- 

tion rate,  as  relatively  more  young  men  attend  school  or  college 
and  as  relatively  more  older  men  retire  sooner  than  formerly  vas 
the  case;  and  second,  the  steady  rise  in  the  female  participation 
rate  as  relatively  more  women  in  all  age  groups  above  19  years 
seek  employment  outside  the  home.  The  rise  has  been  particul  rly 
striking  in  the  middle  age  groups,  where  the  female  participation 
rate  nearly  doubled  between  1920  and  1950. 

The  difference  between  the  highest  and  lowest  participation 
rate  patterns  in  the  Census  report  referred  to  above  becomes substan- 
tial when  projected  to  1975#  the  highest  projection  averaging  over 
all  ege  groups  4.4  percent  larger  than  the  lowest;  if  these  same 
projections  were  extended  to  the  year  2010,  the  difference  would  be 
considerably  larger.  The  highest  projected  rate  pattern,  Projection 
II,  maintained  through  1975  the  average  annual  rate  of  change  in  the 
labor  force  participation  rates  that  occurred  between  1950  and  1955* 
The  lowest  projected  rate  pattern.  Projection  IV,  held  all  participa- 
tion rates  constant  at  their  1955  levels  through  1975* 

For  our  labor  force  participation  rate  projection,  we  chose  a 
modification  of  Census  Bureau  Projection  I through  1975*  This  rate 
pattern  as  modified  by  QBE  assumes  a continued  decline  in  the 
average  participation  rate  from  1955  levels  to  1980  largely  as  a 
result  of  lower  participation  by  males  of  school  and  college  age  and 
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those  55  years  old  and  over;  after  I960,  the  rates  for  individual 
age  groups  remain  constant  until  2010.  Broadly  speaking,  the  rate 
pattern  used  assumes  the  continuation  until  i960  of  the  historical 
decline  in  the  male  participation  rate.  The  resulting  average  rate 
In  the  terminal  year  is  about  midway  between  the  highest  and  the 
lowest  of  the  Census  Bureau' s projections  for  1975* 

Labor  force  participation  by  females,  according  to  our  assump- 
tion, also  continues  its  historic  — i.e.,  upward  — trend  until 
i960.  Thereafter,  however,  we  have  assumed  that  the  factors  governing 
female  entry  into  the  labor  force  would  reverse  the  trend  and  lover 
female  participation  to  around  1955  levels  by  2010.  Among  the  fac- 
tors expected  to  bring  about  this  reversal  are  the  marked  rise  antic- 
ipated in  average  family  income  and  the  growing  need  for  additional 
education  and  training  that  will  be  required  of  women  seeking  Jobs 
outside  the  home.  The  resulting  average  female  participation  rate 
in  the  terminal  year  of  our  survey  approximated  the  lowest  of  the 
Census  Bureau's  projections  for  1975*  The  average  participation 
rate  for  both  sexes  in  2010,  weighted  according  to  the  numbers  ejected 
in  the  various  age  groups,  would  be  about  2^  percent  below  the  1955 
figure. 

We  appreciate  that  the  employment  total  resulting  frcm  the 
application  of  this  labor  force  participation  rate  pattern  to  the 
population  projections  and  from  an  allowance  for  frictional  unemploy- 
ment, might  be  considered  by  some  to  be  a conservative  figure  for  the 
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year  2010.  We  believe,  however,  that  the  figure  used  is  consistent 
with  the  much  higher  level  of  output  per  person  which  we  assume 
will  prevail  at  that  time,  and  with  the  higher  educational  and  train- 
ing requirements  associated  with  higher  productivity. 

Employment  by  Industries 

After  the  United  States  all-industry  employment  totals  had 
been  projected,  these  totals  were  distributed  among  the  major  indus- 
tries shown  separately  by  two  differer.  methods  used  to  check  each 
other. 

Our  first  step  in  distributing  the  projections  of  total  employ- 
ment among  broad  industry  groups  was  to  project  a pattern  of  demand 
for  the  goods  and  services  produced  by  them.  The  population  pro- 
jections coupled  with  per  capita  food  and  nonfood  agricultural  mate- 
rial requirements  yielded  the  projected  demand  for  the  products  of 
agriculture.  The  government  segment  was  assumed  to  shrink  somewhat 
as  a portion  of  the  total  on  the  ground  that  defense  requirements 
would  not  expand  so  rapidly  as  civilian  activities.  Demand  for  the 
total  private  nonfarm  output  was  assumed  to  absorb  the  available  labor 
force  not  utilized  in  the  other  two  major  sources  of  labor  demand. 

Based  on  all  the  evidence  available  as  to  their  recent  trends, 
output  per  person  engaged  in  each  of  the  above  broad  industry  group- 
ings was  then  projected  ahead.  Employment  projections  for  these 
groups  were  then  ccmputed  from  the  estimated  demand  or  output  require- 
ments and  productivity  per  person- 
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A pattern  was  also  projected  for  various  nonagr i cultural 

commodity  producing  industries  including  the  five  manufacturing  indus- 
tries shown  seaparately  because  of  their  importance  as  large  water 
consumers,  and  for  the  service-type  industry  group.  Output  per 
person  engaged  in  production  in  the  various  industry  groups  was  pro- 
jected ahead  op  the  basis  of  indicated  trends.  The  employment  dis- 
tribution  was  then  derived  from  the  projected  output  requirements  and 
from  output  per  person  engaged*  The  resulting  employment  figures 
are  shown  in  Table  6 . 

The  employment  shifts  indicated  in  the  industry  figures  are  the 
combined  result  of  differential  changes  in  demand  for  the  product 
and  in  output  per  person  engaged  in  the  ve  \ industries.  The 
slight  decline  in  the  share  of  employment  in  all  manufacturing  indus- 
tries, for  example,  resulted  from  projecting  an  above-average  increase 
in  productivity  per  worker  that  more  than  accounted  for  the  projected 
relative  increase  in  demand  for  manufactured  products. 

National  employment  totals  for  individual  major  industries 
obtained  by  the  foregoing  procedure  were  then  compared  with  those 
derived  from  a second  method.  This  was  based  upon  a study  of  the 
historical  trend  of  the  ratio  of  employment  in  each  broad  industry 
group  to  total  nonagricultural  employment.  After  consideration  of 
all  the  information  available  to  U6  relevant  to  the  growth  trends 
of  the  various  industry  groups,  this  ratio  was  projected  ahead  and 
applied  to  the  projected  national  total  of  nonagricultural  employment. 
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In  the  case  of  the  five  manufacturing  industries  selected  for  sep- 
arate projection  because  they  are  heavy  users  of  water,  the  ratio  of 
their  employment  to  total  manufacturing  employment  was  projected  ahead* 
The  alternative  projections  for  each  industry  group  obtained 
from  these  two  methods  were  then  compared  and  a single  figure  was 
determined  which  best  reconciled  the  advantages  of  each  method* 

The  employment  projections  in  the  aggregate  were  tested  for  con- 
sistency with  the  personal  income  estimates  described  in  an  earlier 
section. 


Procedures  Used  for  Delaware  Area 

Qnployment  projections  in  the  Delaware  River  Service  Area  were 
determined  by  a combination  of  two  procedures.  B vth  were  based  upon 
the  same  underlying  method:  i.e. , the  measurement  and  projection  of 

the  differential  growth  rate  of  industry  in  a given  area  "*lative  to 
the  growth  rate  of  that  same  industry  in  the  Nation  as  a whole. 

(hie  procedure  w^s  to  measure  and  project  the  differential  growth 
rate  of  the  all-industry  total  employment  in  a given  area  relative  to 
United  States  total  employment.  The  other  procedure  was  to  make  sep- 
arate employment  projections  for  individual  industries  or  industry 
groups  in  the  area  by  measuring  and  projecting  their  individual  dif- 
ferential growth  rates  within  the  area  relative  to  the  corresponding 
national  industry  employment  total. 
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In  case  the  sum  of  the  individual  industry  estimates  obtained 
by  the  second  procedure  differed  from  the  aid-industry  total  obtained 
from  the  first  procedure,  the  two  sets  of  estimates  were  placed  side 
by  side  and  re-examined  with  the  objective  of  determining  how  they 
could  be  brought  into  agreement  on  a single  projection  or  set  of 
projections  that  would  be  reasonable  from  both  approaches. 


POPULATION  AND  HOUSEHOLDS 


The  Bureau  of  the  Census  is  the  source  of  all  of  the  population 
data  used  in  this  study  except  the  projections  for  the  DRSA  and  its 
sub -regions.  That  Bureau  has  long  collected  and  analyzed  data  on 
population,  and  the  Corps  of  Engineers  naturally  looked  to  it  for 
tbs  basic  underpinning  of  tLe  population  figures  used  in  the  water 
resource  development  survey. 

The  Census  Bureau  provided  the  Office  of  Business  Economics  four 
alternative  projections  of  the  population,  based  upon  different  fer- 
tility assumptions.  These  four  series  were  extensions  to  the  terminal 
date  desired  by  the  Corps  of  Engineers  of  those  published  by  the  Bureau 
of  the  Census  through  the  year  1975*  They  are  designated  as  projec- 
tions AA,  A,  B,  and  C in  the  tables  given  in  the  Appendix. 

The  highest  of  the  four  projections,  the  AA  series,  and  the 
lowest,  the  C Beries,  cover  a wide  range.  The  other  two,  desig- 
nated A and  B,  provide  estimates  falling  between  the  two  extremes. 
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For  the  purpose  of  this  survey,  the  Offioe  of  Business  Eoo- 


nooios  decided  to  use  an  intermediate  projection  which  did  not 
correspond  precisely  with  any  of  these  four.  The  Bureau  of  tbs 
Census  provided  the  series  actually  used  (Series  "V”).  This  pro- 
jected population  series  is  based  upon  fertility  rates  which  are 
5 percent  higher  in  the  Immediate  years  ahead  than  the  earlier 
AA  series  of  the  Census.  Afrer  I960,  the  fertility  rates  are 
assumed  to  decline  for  about  three  decades,  and  then  to  level 
out  at  a rate  somewhat  above  the  immediate  prewar  average. 
Clearly,  shifts  in  fertility  rates  render  hazardous  the  path 
of  the  population  forecaster. 

The  death  rate  estimates  allow  for  moderate  declines  through 
the  projection  period.  Net  immigration  from  abroad  was  placed 
at  1.4  million  for  the  period  1955-60,  and  at  1.2  million  for 
subsequent  5 -year  periods. 

The  alternative  projections  of  the  total  population  by  age 
groups  and  by  sex  are  shown  in  the  aoooapanylng  appendix  tables. 

Tbs  population  projections  of  the  Delaware  River  Servioa 
Area  and  of  its  eight  sub-regions  are  consistent  with  the  em- 
ployment estimates  earlier  described  in  detail. 


The  percentage  of  the  population  employed  in  each  of  the 
sub-regions  in  1955  differed  from  that  for  the  United  States*  In 
general,  these  differences  were  assumed  to  be  maintained  in  the 
projections,  since  examination  of  the  data  for  1930*  19*+0j  1950/ 
and  1955  showed  no  definitive  trends  (relative  to  the  United  States) 
in  the  ratios  of  population  to  employment  by  sub-regions  which  could 
be  extrapolated. 

The  Bureau  of  the  Census  provided  OBE  with  all  the  historical 
data  on  households  and  with  the  projections  of  United  States  totals. 
The  Office  of  Business  Economics  made  the  projections  of  household 
numbers  in  the  DRSA  and  in  the  eight  sub -regions. 

As  in  the  case  of  population,  the  Census  Bureau  initially  sub- 
mitted four  alternative  household  projection  patterns  for  the  United 
States  based  on  the  AA,  A,  B,  and  C population  projections.  These 
were  extensions  to  2010  of  the  projections  shown  in  the  publication 
"Projections  of  the  Number  of  Households  and  Families,  i960  to  1975" 
(see  Current  Population  Reports,  Population  Characteristics,  Series 
P-20,  No.  69).  Subsequently  a fifth  alternative  Series  "V"  was  fur- 
nished based  on  the  corresponding  Series  "V"  population  projections. 

The  number  of  households  by  definition  coincides  with  the  num- 
ber of  occupied  dwelling  units.  The  occupants  of  a dwelling  unit 
may  vary  from  a husband-wife  family  to  a single  individual.  The 
method  of  projecting  the  number  of  households  for  the  United  States 
was  xo  apply  age -sex-specific  household  status  rates  to  the  projected 
population  classified  according  to  age  and  sex. 
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For  the  DRSA  and.  the  sub-regions,  the  household  projections  were 


based  on  projections  of  the  population  and  of  the  average  number  of 
persons  per  household.  The  basic  assumption  underlying  the  regional 
household  projections  is  that  they  will  register  the  same  change  in 
the  average  number  of  persons  per  household  as  in  the  United  States. 

The  differences  between  the  average  household  size  in  the  United 
States  and  in  each  sub-region  are  assumed  to  be  maintained  throughout 
the  projection  period. 

In  the  projected  national  totals  of  households,  little  change  is 
indicated  in  the  average  number  of  persons  per  household  in  the  next 
decade  from  the  1955  average  of  3.4.  In  subsequent  years,  the  size 
of  households  is  affected  by  the  varying  fertility  assumptions.  For 
series  "V”  there  is  only  a slight  decline  in  the  ratio  by  1980,  but 
it  moves  somewhat  lower  subsequently.  In  the  alternative  population 
projections,  the  average  number  of  persons  per  household  in  2010  would 
be  about  the  same  as  the  "V"  series  in  the  case  of  the  "B"  and  "C" 
series,  but  in  the  "AA"  and  "A"  series  would  remain  at  about  the  present 
level. 


L. 
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Appendix  Table  1 


UNITED  STATES 

GROSS  NATIONAL  PRODUCT,  PERSONAL  INCOME,  EMPLOYMENT, 
AND  POPULATION,  1909-1939 


Year 

Gross  National 
Product  i/ 

Personal 
Income  2/ 

Employment^/ 
(Annual  ar.) 

Population^/ 

(July  1) 

(Billions  of  1957  dollars) 

(Millions) 

(Millions)” 

1909 

110.7 

— 

90.5 

1910 

113.1 

— 

— 

92.4 

1911 

116.6 

— 

— 

93.9 

1912 

123.2 

— 

— 

95.3 

1913 

124.5 

— 

— 

97.2 

1914 

119.2 

— 

— 

99.1 

1915 

116.9 

100.5 

1916 

127.7 

— 

— 

102.0 

1917 

127.8 

— 

— 

103.4 

1918 

144.2 

— 

— 

104.6 

1919 

142.9 

*— 

— 

105.1 

1920 

133.8 

r, 

_ 

106.5 

1921 

123.5 

— 

— 

108.5 

1922 

142.0 

— 

— 

110.1 

1923 

159.5 

_ 

— 

112.0 

1924 

159.4 

— 

— 

114.1 

1925 

172.7 

Mi 

115.8 

1926 

182.5 

— - 

— 

117.4 

1927 

182.2 

— 

— 

119.0 

IQ?? 

*33.4 

— 

120.5 

1929 

-73.9 

144.4 

47.9 

121.9 

1930 

175.8 

135.7 

45.7 

123.2 

1931 

162.8 

130.1 

42.7 

124.1 

1932 

138.1 

112.1 

39.2 

124.9 

1933 

135.0 

109.6 

39.0 

125.7 

1934 

149.0 

117.0 

41.2 

126.5 

1935 

164.1 

129.0 

42.5 

127.4 

1936 

186.4 

145.5 

44.7 

128.2 

1937 

197.1 

151.2 

46.6 

129.0 

1938 

188.6 

143.8 

44.6 

130.0 

1939 

203.6 

154.5 

46.1 

131.0 

NOTEt  Data  subsequent  to  1939  have  been  presented  in  Table  5 
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Footnotes  to  Apjiendix  Table  1. 


r 


i/  Estimates  for  the  years  prior  to  1929  are  derived  from  dif- 
ferent so'irces  ami  by  different  methods  from  regularly  published 
series.  A complete  statement  of  the  methodology  underlying  the 
pre-1929  estimates  will  be  presented  in  a forthcoming  publication 
of  the  Office  of  Business  Economics. 

2 / Personal  Income:  Continental  United  States.  Source:  U.  S. 

Department  of  Commerce,  Office  of  Business  Economics.  Totals  are 
the  annual  series  on  State  personal  income  translated  to  a con- 
stant 1957  dollar  basis  by  the  deflator  implicit  in  the  Depart- 
ment of  Commerce  estimates  of  constant-dollar  personal  consump- 
tion expenditures. 

2/  Employment : Source:  Beginning  1940,  U.  S.  Department  of  Com- 

merce, Bureau  of  the  Census.  Years  prior  to  1940  were  constructed 
by  U.  S.  Department  of  labor,  Bureau  of  labor  Statistics,  to  pro- 
vide a historical  series  comparable  in  concept  to  the  estimates 
issued  by  the  Bureau  of  the  Census  beginning  that  year.  Employ- 
ment as  tabulated  here  represents  employed  civilians  and  members 
of  the  armed  forces. 

<J  Population:  Total  United  States  (including  armed  forces  over- 
seasT. Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Appendix  Table  2 


URTTKD  8IAZB 

MAJOR  COMPOHXHTS  Of  GROSS  RASIOKAL  PRODUCT,  1909*1957 


Year 

Gross  Rational 
Product  y 

Pan 

Govexnasnt 

Private 
Roof  arm 

(Pillions  ef 

1957  dollars) 

1909 

110.7 

13.3 

5.8 

91.6 

1910 

113.1 

13.6 

6.1 

93.* 

19U 

116.6 

12.7 

6.3 

97.6 

1912 

123.2 

15.2 

6.5 

101.? 

1913 

12*.  5 

12.8 

6.8 

10**9 

191* 

119.2 

lk.0 

7.1 

98.1 

1915 

116.9 

15.9 

7.* 

93.6 

1916 

127.7 

13.6 

7.6 

106.5 

1917 

1916 

127.8 

1**.2 

15.1 

13.8 

9.8 

19.5 

102.9 

110.9 

1919 

1*2.9 

l*.5 

13.5 

ll*.9 

1920 

i33.a 

1*.6 

10.0 

109.2 

1921 

123.5 

13.0 

9.9 

100.6 

1922 

1*2.0 

1*.0 

9.6 

118.* 

1923 

159.5 

15.0 

9.8 

13*. 7 

192* 

159.* 

1*.2 

10.2 

135.0 

1925 

172.7 

15.8 

10.6 

1*6.3 

1926 

182.5 

l*.9 

10.9 

156.7 

1927 

182.2 

15.8 

H.3 

155.1 

1928 

183.* 

lt.9 

11.5 

157.0 

1929 

193.9 

15.* 

11.9 

166.6 

1930 

175.8 

1*.3 

12.5 

1*9.0 

1931 

162.8 

16.6 

12.7 

133.5 

1932 

138.1 

15.6 

12.* 

110.1 

1933 

135.0 

15.2 

13.6 

106.2 

193* 

1*9.0 

12.7 

16.0 

120.3 

1935 

l6*.l 

15.5 

17.1 

131.5 

1936 

186.* 

13.0 

20.2 

153.2 

1937 

197.1 

16.9 

18.8 

161.* 

1938 

188.6 

16.7 

20.? 

151.* 

1939 

203.6 

16.6 

20.6 

166.* 
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Appendix 

Table  2 (Cont'd.) 


UNITED  STATES 

MAJOR  COMPONENTS  OF  GROSS  NATIONAL  PRODUCT,  1909-1958  (Continued) 


Year 

Gross  National 
Product  1/ 

Farm 

Government 

Private 

Nonfarm 

(Billions  of  1957  dollars) 

1940 

221.9 

16.2 

20.6 

185.1 

1941 

258.2 

17.4 

25.7 

215.1 

1942 

297.9 

18.9 

37.4 

241.6 

1943 

327.4 

17.4 

53.5 

251.5 

1944 

351.5 

17.8 

67.6 

266.1 

1945 

345.5 

16.8 

66.3 

262.4 

1946 

305.4 

17.0 

34.8 

253.6 

1947 

305.0 

15.7 

26.5 

262.8 

1948 

316.6 

17.8 

26.6 

272.2 

1949 

316.5 

17.0 

27.3 

271.7 

1950 

343.4 

17.9 

23.8 

296.7 

1951 

370.8 

16.7 

35.8 

318.3 

1952 

384.2 

17.4 

38.6 

323.2 

1953 

401.4 

18.0 

38.2 

345.2 

1954 

393.9 

13.3 

37.6 

337.5 

1955 

425.5 

19.8 

37.5 

363.2 

1956 

435.3 

19.4 

38.4 

377.5 

1957 

442.5 

19.1 

39.0 

334.4 

1958 

431.8 

20.1 

39.3 

372.4 

1 / See  Appendix  Table  1. 
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Appendix  Table  3 

UNITED  STATES 

PROJECTION  V OF  THE  TOTAL  POPULATION  HI  BROAD  AGE  GROUPS 


AGE 

i i 

' 1955  ' 

i i 

• 

1965  » 

1 

r 

1980  * 

t 

2010 

(Millions) 

BOTH  SEXES 

ALL  AGES 

,...  165 

195 

24 8 

370 

Under  15  years. ....... 

> . . . 49 

61 

75 

100 

15-under  40  years 

....  58 

65 

93 

139 

40-under  65  years..... 

> • . • 45 

51 

55 

98 

65  years  and  over..... 

»•••  14 

18 

24 

33 

MALES 

ALL  AGES 

96 

122 

184 

Under  15  years 

» • • • 25 

31 

38 

51 

15-under  40  years...., 

* • • • 29 

33 

47 

70 

40-under  65  years 

»•••  22 

25 

26 

49 

65  years  and  over...., 

....  7 

8 

10 

14 

FEMALES 

ALL  AGES 

» • • • 83 

99 

125 

186 

Ubder  15  years.. 

► • ♦ e 24 

30 

37 

49 

15-under  40  years...., 

IMt  29 

32 

46 

68 

40-under  65  years...., 

> • • • 23 

27 

28 

50 

65  years  and  over...., 

> • • • 7 

10 

14 

19 

Source:  U.  S.  Department  of  Commerce , Bureau  of  the  Census  and 

Office  of  Business  Economics.  This  projection.  Census  Series  "V", 
was  used  in  the  body  of  the  report.  It  assumes  that  the  birth 
rate  for  the  next  few  years  will  be  about  5 percent  above  the 
level  in  1954-55  (AA)  and  then  decline  to  the  1949-51  level  by 
1970-75.  A more  gradual  decline  to  the  (1942-44)  average  rate 
1990  la  assumed  and  this  rate  is  held  constant  thereafter. 
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Appendix  Table  4 


UNITED  STATES 

PROJECTION  AA  OF  POPULATION  BY  BROAD  AGE  GROUPS 


AGE  » 

i 

1955  • 

« 

t 

1965  1 

t 

i 

1980  • 
t 

2010 

(Millions) 

BOTH  SEXES 

ALL  AGES 

165 

193 

250 

441 

Under  15  years 

49 

60 

81 

144 

15-under  40  years. 

58 

65 

92 

169 

40-under  65  years 

45 

51 

54 

97 

65  years  and  over 

14 

17 

23 

31 

MALES 

ALL  AGES 

82 

96 

124 

220 

Under  15  years 

25 

31 

42 

70 

15-under  40  years. 

29 

33 

47 

83 

40-under  65  years. 

22 

25 

26 

49 

65  years  and  over 

6 

7 

9 

13 

FEMALES 

ALL  AGES 

83 

98 

127 

221 

Under  15  years 

24 

29 

40 

74 

15-under  40  years.,...,... 

29 

32 

46 

86 

40-under  65  years........ 

23 

27 

28 

48 

65  years  and  over........ 

7 

10 

33 

18 

NOTEr  These  figures  represent  extensions  of  the  AA  series  of  pro- 
jections for  1975  published  in  Bureau  of  Census  Series  P-25,  No. 
123.  Projections  assume  that  the  AA  (1954-55)  fertility  level 
assumed  for  the  1970-75  period  declines  gradually  to  the  A (1950- 
53)  level  by  2005-2010.  Projected  mortality  rates  allow  for  de- 
clines in  mortality.  Net  immigration  from  abroad  assumed  to 
number  1.2  million  for  each  5 -year  period. 


1 
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Appendix  Table  5 


UNITED  STATES 


PROJECTION  A OF  POPULATION  BY  BROAD  AGE  GROUPS 


AGE 

i i 

1 1955  * 

i i 

t 

1965  • 

i 

r 

1980  ' 

i 

2010 

(Millions) 

BgT.H  SHOES 

ALL  AGES 

165 

190 

241 

407 

Under  15  years 

49 

57 

75 

130 

15-under  40  years 

58 

65 

89 

153 

40-under  65  years 

45 

51 

54 

92 

65  years  and  over..... 

14 

17 

23 

31 

MALES 

ALL  *r.Tsa 

...  82 

94 

119 

203 

Under  15  years 

...  25 

29 

38 

67 

15-under  40  years 

29 

33 

45 

78 

40-under  65  years 

22 

25 

26 

45 

65  years  and  over 

6 

7 

10 

13 

FEMALES 

ALL  AGES 

...  83 

96 

122 

204 

Under  15  years........ 

,..  24 

28 

37 

63 

15-under  40  years...., 

...  29 

32 

44 

75 

40-under  65  years...., 

...  23 

26 

28 

47 

65  years  and  over...., 

...  7 

10 

13 

18 

BOTIi  These  figures  represent  extensions  of  the  A series  of  pro- 
jections for  1975  published  in  Bureau  of  Census  Series  P-25,  No. 
123.  Projections  assume  that  the  A (1950-53)  fertility  level  as- 
sumed for  the  1970-J75  period  remains  oonstant  throughout  the  pro- 
jection period.  Projected  mortality  rates  allow  for  deolines  in 
mortality.  Net  immigration  from  abroad  assumed  to  number  1.2 
million  for  each  5-year  period. 
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UNITED  STATES 


Appendix  Table  6 


PROJECTION  B OF  POPULATION  BY  BROAD  AGE  GROUPS 


AGE 

1 r 

* 1955  ' 

1 t 

r 

1965  » 

t 

t 

1980  ‘ 

1 

2010 

(Millions) 

BOTH  SEXES 

ALL  AftEfl 

165 

190 

226 

307 

Uhder  15  years 

...  49 

57 

60 

74 

15-under  40  years..... 

...  58 

65 

89 

111 

40 -under  65  years..... 

...  45 

51 

54 

91 

65  years  and  over...., 

...  14 

17 

23 

31 

MALES 

AIL  AGES 

...  82 

94 

111 

152 

Under  15  years.. 

...  25 

29 

31 

38 

15-under  40  years 

...  29 

32 

45 

56 

4C -under  65  years. ..., 

...  22 

25 

26 

45 

65  years  and  over...., 

...  6 

8 

9 

13 

FEMALES 

ALL  AGES 

...  83 

96 

115 

155 

Under  15  years 

...  24 

28 

30 

36 

15-under  40  years. ...< 

...  29 

32 

44 

55 

40 -under  65  years.... 

...  23 

27 

28 

46 

65  years  and  over.... 

...  7 

10 

13 

18 

NOTEj  These  figures  represent  extensions  of  the  B series  of  pro- 
jections for  1975  published  in  Bureau  of  Census  Series  P-25»  No. 
123.  Projections  assume  that  the  C (1940-42)  fertility  level  as- 
sumed for  the  1970-75  period  remains  constant  throughout  the  rest 
of  the  projection  period.  Projected  mortality  rates  allow  for  de- 
clines in  mortality.  Net  immigration  from  abroad  assumed  to  number 
1.2  million  for  each  5-year  period. 


Appendix  Table  7 


UNITED  STATES 

PROJECTION  C OF  POPULATION  BY  BROAD  AGE  GROUPS 


AGE 

j r 

• 1955  ' 

i i 

"» 

1965  • 
• 

r 

1980  ' 

« 

2010 

(Millions) 

BOTH  SEXES 

AIL  AGES 

...  165 

186 

218 

289 

Under  15  years 

49 

53 

56 

69 

15-under  40  years 

58 

65 

85 

104 

40-under  65  years 

...  45 

51 

54 

85 

65  years  and  over 

...  14 

17 

23 

31 

MAT.ES 

ALL  Af.1?T 

...  82 

92 

107 

143 

Under  15  years 

...  25 

27 

29 

35 

15-under  40  years 

...  29 

32 

43 

53 

40-under  65  years 

...  22 

25 

26 

42 

65  years  and  over..... 

t • • 6 

8 

9 

13 

FKMATJ3 

ALL  AGES 

...  83 

94 

111 

146 

Under  15  years*. 

...  24 

26 

28 

34 

15-under  40  years...., 

...  29 

32 

42 

51 

40-under  65  years 

...  23 

27 

28 

43 

65  years  and  over...., 

...  7 

10 

13 

18 

NOTE:  These  figures  represent  extensions  of  the  C series  of  pro- 

jections for  1975  published  in  Bureau  of  Census  Series  P-25,  No. 
123.  Projections  assume  that  the  C (1940-42)  fertility  level  as- 
sumed for  the  1970-75  period  remains  oonstant  throughout  the  rest 
of  the  projection  period.  Projected  mortality  rates  allow  for  de- 
clines in  mortality.  Net  imnlgration  from  abroad  assumed  to  number 
1.2  million  for  each  5-year  period. 
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| DELAWARE  RIVW  SERVICE  AREA 

| ESTIMATES  OF  POPUUTION  BY  COUNTIES  s JULY  1, 

Appendix 

1955  AND 

Table  8 

1956 

| (Thousands) 

1950 

1955 

1956 

Delaware  River  Service  Area,  total. 

. 19,811 

21,589 

21,877 

1.  New  York  City  Metropolitan 

. 12,912 

13,851 

14,049 

New  York  %/ 

. 9,556 

10,168 

10,282 

New  York  City  (5  boroughs) 

. 7,392 

7,820 

7,806 

Nassau 

. 673 

1,053 

1,125 

Suffolk 

. 276 

466 

502 

Rockland 

89 

108 

111 

Westchester. 

. 626 

721 

739 

New  Jersey 

. 3,356 

3,686 

3,766 

Bergen 

539 

690 

716 

Passaic 

. 337 

369 

382 

Essex 

. 906 

905 

913 

Hudson 

. 647 

607 

599 

Union 

398 

452 

460 

Middlesex 

. 265 

348 

363 

Morris.. 

164 

204 

218 

Somerset 

. 99 

111 

116 

2.  New  York  City  Supplement 

. 1,039 

1,221 

1,227 

New  York 

. 309 

357 

356 

Putnam.. 

. 20 

28 

29 

Orange 

. 152 

169 

167 

Dutchess 

. 137 

160 

161 

New  Jersey 

. 225 

269 

281 

Monmouth. 

. 225 

269 

281 

Connecticut 

. 504 

595 

590 

Fairfield 

504 

595 

590 

3 . Bethlehem-Allentown-Reading  2 / 

Pennsylvania 

Lehigh 

Northampton 

Berks..... 

Neir  Jersey.. 

Warren. 

Hunterdon 


736 

798 

799 

639 

696 

694 

198 

220 

222 

135 

199 

196 

256 

277 

276 

97 

102 

105 

54 

56 

58 

43 

46 

47 
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Appendix  Table  8 
(Continued) 

DELAWARE  RIVER  SERVICE  AREA 

ESTIMATES  OR  POPULATION  BY  COUNTIES:  JULY  1,  1955  AND  1956 

(Thousands) 


1950 

1955 

1956 

Trenton  Metropolitan 

....  230 

250 

253 

New  Jersey..... 

230 

250 

253 

Mercer*. 

....  230 

250 

253 

Philadelphia  Metropolitan 

....  3,671 

4,121 

4,157 

Pennsylvania 

....  3,143 

3,508 

3,512 

Bucks 

345 

258 

285 

Montgomery 

353 

454 

471 

Chester 

159 

188 

197 

Delaware 

414 

511 

495 

Philadelphia 

....  2,072 

2,097 

2,064 

New  Jersey 

....  528 

613 

645 

Camden 

301 

328 

352 

Gloucester 

....  92 

108 

114 

Burlington 

....  136 

177 

179 

Wilmington  Metropolitan 

....  268 

329 

346 

New  Jersey 

50 

52 

55 

Salem 

....  50 

52 

55 

Delaware 

219 

277 

291 

New  Castle 

....  219 

277 

291 

Upper  Basin,.,,...., 

....  541 

551 

551 

New  York. .................... 

....  178 

186 

193 

Delaware............. 

MM  44 

42 

u 

Sullivan, 

41 

42 

40 

Ulster 

....  93 

102 

112 

Pennsylvania.. 

....  329 

327 

318 

Wayne.. 

....  28 

29 

27 

Pike 

• a • • 8 

10 

10 

Monroe... 

34 

39 

37 

Carbon 

58 

56 

56 

Schuylkill 

....  201 

193 

137 

34 

38 

40 

Sussex 

....  34 

38 

40 

Appendix  Table  8 
(Continued) 


DEIA7/AEE  RIVET;  SERVICE  AREA. 

ESTIMATES  OF  FOHJLATION  BY  COUNTIES:  JULY  1,  1955  AND  1956 

(Thousands ) 


1950 

1955 

1956 

8.  Southern  Basin  and  Coastal.. 

414 

469 

494 

New  Jersey 

315 

349 

368 

Ocean. 

57 

71 

78 

Atlantic 

132 

137 

346 

Cape  May 

37 

43 

45 

Cumberland 

89 

98 

99 

Delaware 

99 

120 

127 

Kent 

38 

55 

61 

Sussex 

61 

65 

66 

Special  census  figures  as  of  April  1,  1957  for  the  New  York  parts 
of  the  New  York  City  Standard  Metropolitan  Area  are  as  follows:  New 

York  City,  7,795,471;  Nassau  Co.,  1,179.091  (census  figure  for  Long 
Be&oh  City  extrapolated  from  March  1956);  Suffolk  Co.,  528,736;  Rock- 
land Co.,  113,783;  and  Westchester  Co.,  752,406. 

2/  Equivalent  to  Allentown-Bethlehem-Easton  Standard  Metropolitan  Area, 
Reading  Standard  Metropolitan  Area,  and  Hunterdon  County. 

NOTE:  Figures  relate  to  the  "resident"  population,  i.e.,  the  civilian 
population  plus  members  of  the  Armed  Forces  stationed  in  the  area. 
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Appendix  Table  9 


DELAWARE  RIVER  SERVICE  AREA 


NUMBER  OF  HOUSEHOLDS  BT  COUNTIES 
(Thousands) 


April  1, 
1930 

April  1, 
1940 

April  1 
1950 

Delaware  River  Service  Area,  total. 

. 4,076 

4,724 

5,7n 

1.  New  Tark  City  Metropolitan... 

. 2,668 

3,146 

3,777 

New  York 

. 1,973 

2,368 

2,818 

New  lork  City  (5  boroughs)..,... 

. 1,723 

2,048 

2,360 

Nassau 

. 75 

108 

189 

Suffolk 

. 38 

48 

72 

Rockland 

14 

16 

22 

Westchester. 

. 123 

148 

176 

New  Jersey.... 

. 69  6 

779 

959 

Bergen 

. 91 

no 

157 

Passaic 

75 

84 

101 

Essex.. 

. 203 

222 

257 

Hudson 

. 165 

173 

188 

Union 

. 73 

85 

112 

Middlesex. 

48 

54 

73 

Morris 

. 26 

32 

44 

Somerset 

. 15 

18 

26 

2.  New  York  City  Supplement 

195 

224 

292 

New  York 

61 

70 

84 

Putnam 

3 

4 

6 

Orange 

33 

37 

43 

Dutchess 

. 25 

29 

35 

New  Jersey 

. 39 

44 

64 

Monmouth 

. 39 

44 

64 

Connecticut. 

94 

no 

144 

Fairfield 

. 94 

no 

144 

3.  Bethlehem-Allentown-Reading 

. 161 

177 

209 

Pennsylvania 

. 139 

153 

180 

Lehigh 

. 42 

46 

56 

Northampton 

40 

43 

51 

Berks 

. 57 

64 

73 

New  Jersey 

. 22 

24 

29 

Warren 

. 13 

14 

16 

Hunterdon 

. 9 

10 

13 

4.  Trenton  Metropolitan 

43 

49 

59 

New  Jersey 

. 43 

49 

59 

Mercer..., 

. 43 

49 

59 
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Appendix  Table  9 
(Continued) 


NUMBER  OF  HOUSEHOLDS  BY  COUNTIES 
(Thousands) 


April  1, 
1930 

April  1* 
1940 

April  1, 
1950 

5*  Philadelphia  Metropolitan 

74  2 

831 

1,019 

Pennsylvania 

640 

719 

875 

Bucks 

24 

28 

a 

Montgomery 

....  61 

71 

94 

Chester* 

30 

33 

40 

Delaware 

....  67 

80 

114 

Philadelphia, 

459 

507 

586 

New  Jersey 

....  102 

112 

144 

Camden 

....  61 

67 

85 

Gloucester* ................ 

....  18 

19 

26 

Burlington, 

....  23 

25 

33 

6*  Wilmington  Metropolitan 

47 

57 

75 

New  Jersey «... 

9 

11 

14 

Salem 

9 

11 

14 

Delaware 

38 

46 

61 

New  Castle 

38 

46 

61 

7*  Upper  Basin 

131 

142 

155 

New  York 

....  43 

47 

53 

Delaware 

....  11 

11 

13 

Sullivan 

....  10 

11 

12 

Ulster..... 

....  22 

25 

28 

Pennsylvania 

....  81 

87 

92 

Wayne 

....  7 

8 

8 

Pike 

....  2 

2 

3 

Monroe... 

....  7 

8 

10 

Carbon 

14 

15 

16 

Schuylkill 

....  51 

54 

55 

New  Jersey 

....  7 

8 

10 

Sussex 

7 

8 

10 

8.  Southern  Basin  and  Coastal 

....  89 

99 

125 

New  Jersey. 

....  68 

74 

95 

Ocean 

....  9 

n 

18 

Atlantio.... 

....  32 

35 

40 

Cape  May*. 

• • • • 8 

9 

12 

Cumberland. 

....  18 

20 

26 

Delaware 

....  21 

25 

30 

Kent 

....  9 

10 

11 

Sussex 

....  12 

15 

18 

Souroei  Bureau  of  the  Census* 
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SXFJT HATOfiY  NOTES  TO  TIE  TABLES 


General  note  to  all  tables: 

Data  may  not  add  to  totals  due  to  rounding. 

Table  1 


Gross  National  Product  and  Personal  Income  - 

Source:  TJ.  S.  Deportment  of  Commerce,  Office  of  Business 

Economics.  Personal  income  is  for  continental 
rJnited  States,  and  per-capita  figures  are  computed 
using  July  1 estimates  of  population  residing  in 
continental  United  States  excluding  armed  forces 
overseas. 

Population  - 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

Projections  based  on  Census  Bureau's  population 
projection,  Series  "V".  See  Chapter  V,  Sources  and 
Methods  used  in  Preparing  Easic  Measures,  section 
on  population. 

Households  - 

Source:  TJ.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

1955  data  are  for  April  1.  Projections  are  based  on 
the  Census  Bureau's  Series  "V"  population  projection 
and  are  explained  in  Chapter  V,  Sources  and  Methods 
used  in  Preparing  Basic  Measures,  section  on  house- 
holds. 

Employment  - 

Source:  U.  S.  Department  of  Commerce.  Historical  data: 

Bureau  of  the  Census.  Projections:  Office  of  Busi- 

ness Economics.  Data  reflect  total  employment  in- 
cluding armed  forces  overseas. 

Table  2 


Personal  Income  - 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics.  See  Chapter  V,  Sources  and  Methods  used 
in  Preparing  Basic  Measures,  section  on  personal 
income. 
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Explanatory  Notes  To  The  Tables  (Continued/ 


Table  2 - Continued 
Population  - 

Source:  U.  S.  Department  of  Commerce.  1955  data,  from  the 

Bureau  of  the  Census,  are  for  resident  population, 
excluding  armed  forces  overseas.  Projections,  by 
the  Office  of  Business  Economics,  represent  total 
population  as  no  attempt  was  made  to  estimate  armed 
forces  overseas. 

Households  - 

Source:  U.  S.  Department  of  Commerce.  1955  figures,  from 

the  Bureau  bf  the  Census,  are  for  April  1.  Projec- 
tions: Office  of  Business  Economics. 

Employment  - 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics . 

Petroleum  and  Coal  Products,  and  Paper  and  Allied  Products 

Regional  data  for  these  industries  in  1955  are  partly  esti- 
mates based  chiefly  on  data  for  metropolitan  areas;  data  for 
counties  outside  of  metropolitan  areas  were  generally  not 
available. 

Armed  Forces  Overseas 

These  are  excluded  from  the  1955  figures.  In  the  projections, 
however,  no  attempt  was  made  to  estimate  the  size  of  armed 
forces  overseas;  hence  they  are  implicitly  included.  7/henever 
armed  forces  overseas  are  included  in  the  total,  then  they  are 
also  Included  in  the  noncommodity  producing  industry  group 
which  comprises  government  employees,  trade,  transportation, 
public  utilities  and  all  other  service-type  industries. 

Table  3 

Source:  D.  S.  Department  of  Commerce,  Office  of  Business 

Economics . 


Table  4 

Population  - 

Source:  U.  S.  Department  of  Commerce.  1955  data,  from  the 

Bureau  of  the  Census,  are  for  resident  population 
(excluding  armed  forces  overseas).  Projections,  by 
the  Office  of  Business  Economics,  represent  total 
population  as  no  attempt  was  made  to  estimate  armed 
forces  overseas. 
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Explanatory  Notes  To  Tha  Tables  (Continued) 


s 4 - Continued 
Employment  - 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics,  (See  note  on  employment  for  Table  2 
relative  to  exclusion  of  armed  forces  overseas.) 


Table 


Gross  National  Product  - 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics . 

Total  Personal  Income  - 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics. 

Employment  - 

Source:  Years  1940  to  date,  U.  3.  Department  of  Commerce, 

Bureau  of  the  Census.  Years  prior  to  1940  con- 
structed by  Department  of  labor,  Bureau  of  labor 
Statistics,  to  provide  a comparable  series  for 
earlier  years.  These  employment  data  follow  the 
concepts  and  definitions  of  the  Monthly  P.eport 
on  the  labor  Force  and  represent  civilian  employ- 
ment and  members  of  the  armed  forces  wherever 
stationed. 

Population  - 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

Population  figures  are  as  of  July  1 of  each  year; 
they  include  resident  population  of  continental 
United  States  and,  beginning  in  1940,  armed  forces 


overseas. 


Table  6 


Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics.  See  Chapter  V,  Sources  and  Methods  used 
in  Preparing  Basic  Measures,  section  on  employment. 
The  1950  employment  data  in  Table  6 are  monthly  av- 
erages for  that  year  on  the  Monthly  Report  on  the 
labor  Force  basis,  not  the  April  1950  Census  of  Popu- 
lation, Data  in  this  table  reflect  total  employment 
including  aimed  forces  overseas. 

Tables  7 through  32 

Source:  See  sections  on  personal  income  in  Chapter  V. 


- 221  - 


Explanatory  Notes  To  The  Tables  (Continued) 


Source i U.  S.  Department  of  Commerce,  Bureau  of  the  Census* 
Decennial  data  are  far  census  enumeration  dates, 
estimates  for  1955  and  1956  are  for  July  1*  The 
1870  figure  is  an  adjusted  census  estimate* 

Ta^lgs  ?4  aifl  .35 

Source i U.  S.  Department  of  Commerce.  Data  for  April  1930, 
1940  and  1950  are  from  the  Census  of  Population* 

Data  for  1955  are  estimates  by  the  Office  of  Busi- 
ness Economics . They  and  also  the  projections  were 
derived  as  explained  in  Chapter  V,  Sources  and 
Methods  used  in  Preparing  the  Basic  Measures,  sec- 
tion on  employment. 

Tables  36  and  37 

Sourest  U.  S.  Department  of  Commerce.  Data  for  April  1930, 
194 0 and  19 50  are  from  the  Census  of  Population 
for  those  years.  Figures  for  1955  and  the  projec- 
tions were  prepared  by  the  Office  of  Business  Eco- 
nomics, For  their  derivation,  see  Chapter  V,  Sources 
and  Methods  used  in  Preparing  Basio  Measures,  section 
on  employment* 

Irtlt  23 

Sourest  U,  3.  Department  of  Commeroe,  Bureau  of  the  Census* 
Decennial  data  are  for  census  enumeration  dates. 
Estimates  for  1955  and  1956  are  for  July  1, 

IableJ2 

Source!  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

Table  40 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics.  Data  represent  total  population  as  no 
attempt  wan  made  to  estimate  armed  forces  overseas. 
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Explanatory  Notes  To  The  Tables 


Tables  41  and  42 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

Table  42 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census. 

All  data  for  1930,  1940  and  1950  and  the  United 
States  data  for  1955  are  for  April;  regional  data 
for  1955  are  for  July  1. 

Table  44 

Source:  U.  S.  Department  of  Commerce.  Projections  of 

national  totals  were  made  by  the  Bureau  of  the 
Census;  regional  projections  were  made  by  the 
Office  of  Business  Economics. 

Table  45 

Source:  U.  S.  Department  of  Commerce.  United  States  data 

for  1900  and  1930  and  Delaware  River  Service  Area 
data  for  1930  are  from  the  Census  of  Population  for 
those  years.  The  1955  data  exclude  armed  forces 
overseas.  The  1955  United  States  all -industry  total 
is  from  the  Census  Bureau's  Monthly  Report  on  the 
labor  Force,  all  other  1955  data  are  estimates  by 
the  Office  of  Business  Economics  developed  according 
to  the  procedure  outlined  in  Chapter  V,  Sources  and 
Methods  U3ed  in  Preparing  the  Basic  Measures,  section 
on  employment.  The  Delaware  River  Service  Area  data 
for  1900,  which  are  estimates  by  the  Office  of  Busi- 
ness Economics,  include  official  data  from  the  1900 
Census  of  Population  for  the  States  of  Delaware  and 
New  Jersey,  for  Bridgeport,  Connecticut  and  for  all 
of  the  cities  in  the  DRSA  segments  of  New  York  and 
Pennsylvania  that  we re  reported  separately,  plus 
estimates  for  the  largely  rural  areas  outside  those 
cities. 


223 


Explanatory  Notes  To  The  Tables  (Continued) 


Table  46 

Source:  U.  S.  Department  of  Commerce.  1930  data,  Bureau 

of  the  Census.  1955  data,  Office  of  Business  Eco- 
nomics; their  derivation  is  explained  in  Chapter  V, 
Sources  and  Methods  used  in  Preparing  the  Basic 
Measures,  section  on  employment. 

Table  47 

Source:  U.  S.  Department  of  Commerce,  Office  of  Business 

Economics.  Data  computed  from  the  figures  in 
Tables  48  and  51  after  adjustment  to  show  agri- 
culture separately  from  other  commodity  producing 
industries. 

Table  48 

Source:  U,  S.  Census  of  Population,  1930.  Data  for  the 

petroleum  and  coal  products  industry  were  not 
available.  Data  for  the  primary  metal  industries 
are  estimates  based  on  the  industrial  classifica- 
tion used  in  the  1930  Census  of  Population  which 
was  considerably  different  from  the  industrial 
classification  in  the  later  censuses. 

No  adjustment  has  been  made  in  the  1930  Census 
data  to  make  them  strictly  comparable  with  the 
1940  Census.  For  the  United  States  total,  the 
Bureau  of  the  Census  estimated  that  a reduction 
in  the  1930  estimate  by  3,8  million  is  indicated 
for  adjustment  to  the  procedure  used  in  the  1940 
Census,  This  adjustment  has  not  been  used  because 
no  comparable  adjustments  are  available  except  for 
the  United  States  total. 


Table  49 

Source:  U,  S.  Census  of  Population,  1940. 
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Explanatory  Notes  To  The  Tables  (Continued) 


Table  50 

Source:  U.  S.  Census  of  Population,  1950,  The  numbers  of 

armed  forces  personnel  stationed  in  the  various  areas 
have  been  added  to  the  census  data  covering  civilian 
employment;  they  are  included  in  the  all -industry 
totals  and  in  the  noncommodity  producing  industry 
group  which  also  includes  other  government  employees, 
trade,  transportation,  public  utilities  and  all  other 
service -type  industry  employment. 

Regional  lata  for  the  petroleum  and  coal  products 
and  paper  and  allied  products  industries  are  in  part 
estimates  based  on  metropolitan  area  data  with  of- 
ficial data  for  the  non-metropolitan  areas  generally 
not  available. 

Table  51 

Sources  U,  3,  Department  of  Commerce,  Office  of  Business  Eco- 
nomics, For  an  explanation  of  the  derivation  of  these 
data,  see  Chapter  V,  Sources  and  Methods  used  in  Pre- 
paring Basic  Measures. 

Table  52 

Source:  U«  S,  Department  of  Commerce , Office  of  Business  Eco- 

nomics. Data,  in  this  table  calculated  from  the  data 
in  Table  33, 

Table  53 

Sources  U,  S.  Department  of  Commerce,  Office  of  Business  Eco- 
nomics. Data  in  this  table  calculated  from  the  data 
In  Table  38. 

Table  54 

Source:  Delaware  .irar  Port  Authority,  Port  Development 

Department , 

Table  55 

The  figures  shown  for  total  imports  and  total  exports  of  the 

United  States  exclude  trade  through  Great  Lake  ports  which 

include  some  Ocearitorne  commerce. 

Source:  Depul- tu  of  the  Army,  Corps  of  Engineers,  Annual 

Report  of  Thit-.f  of  Engineers;  Bureau  of  the  Census, 

IT  93?,  Annual  Reviews  of  Yteterborne  Commerce  of 

the  Unit  ed  htat«*8,  nd  Foreign  Commerce  and  Navigation, 

- ?.?$  - 


